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[B#«1 1 ^-i:»8LfcHPV*»&WE6t>U< 
E 7 *>^?«3?Ji E 6/E 7»£*>M?Bo 

>t'Bfr&ro7'nf'f>DXUi077^^ > K a.^ 7-f JU*-< >7JUX> 
t'B^6O l M^7 , Df-f>D3ltiiC0777^ > K -f >7JUX>+f7 -f JUZi? 
t>0N S 1 Xtt-f W77^"> > K aUTM^5i«liB*6©L Y T AXtt-tW77 

[»**3] MIBE 6 31 It E 7 SW^St*^ H P V 1 6XliH P V 1 8 

[«*JS4] mtBE 7*>/^Hj«&$ii£ tin^ct s^atr* 

B#«1, 2 37Ji3i:lBtt<D2>A?S 0 

B**l, 2 37Ji3t3tB*i0)?>/^So 

« 1 -5 (Oi^ti^CtEtt^)^ »^«o 

[B*«7] *B3> t7fy>5iWC-LYTA^7^t 

[»*H9] n#Sl-7W^fti*'Cl3tt<0^>^^Kt, El^tLT 
«FSd*i*#IR«3l(tR^ffli:s m77f> 0 

[B*«1 0] 7yj/<> htEtc*tM*«9twIB«W9^?->o 

*ft*Cfc*fc«fcT$B#ia9Xlil OlCtB«C09^7^>a 

[H$41 1 2 ] WET ya/Oh^ 3 D -M P L t> U < tt Q S 2 1 31 It 
*n&iW«fcCfc*»afcT*IMa!l 0XB1 1 KIB«©'7?*>. 

[0 0 0 1 ] 

T^ji,y<-ieh-7 , t&T3*>^B:£lt*>^B<D-ffia, £ 

^^7^^- f >7JUX>ifB#&07'Px-f >Dlcai£UfcH P V 
ttl 6 3ilt1 8^bC0E6 3lUE7^^tl»^^>^7»CKT^o 
[0 0 0 2] 

/ \* f P - 7 9 -f ;u * u , TB«BK) T * * 'J v 5 £«0> DNAlJIO<^ 
(7. 9+Pat-^ ; T'*S 0 7 0 Sfi^cDt: h/ftTa-?'?-!' 

jl^ (hpv) ae^stfiB&anr^So /ftfp-^-ni^itfiaOTtt (t 

t<OR|£O«t>5fi^RW40!W3t14«:. HPV1 6 5tf1 8 MU-'IC^EHJS^HIC^ 
£f £t>CDT&S 0 i'J'^ajtTfti^ 1 0 *ja3i*ffeff>H P Vfifc^Sffl 

[0 0 0 3] 

- n e> 0>&?t<7) u a. w> u t* a t?n $ * bs * s „ 

[0 0 0 4]^/ 



2 0 0 1 - 5 1 3986 
[ffl^Jgl 4] E*lzffi^5fc«>OB^9~1 3C0^fn^lCtB«£07 

5] HPVC*-UB»*n5&14XliB1±(BB*$«7fctt^ 
€ ft£«£U: J: U %mt 5 tf><7)7 7 * >0>$!(&CD «>C0B^« 1 - 7 <7H*f ft 

[B^HI 6] HPV7<^*fi*fc^WT*fc»«7?*>0>«atf)fc 

[tt$3l 7] »^8tIIB«C7)DNAE5lJ^^t;^^^-o 

[B*«l 8] IB^Ii8lZie«C0DN AE5'Jt. ^UK^»*3-K 

ur#m 9i M*^8iciett<oDNAe5ij-p^swK»#nfc?s±„ 
[m$«2o] 737.it i stciBBo^^-T^Btejftstifcar 

[»^2 1 ] **UK*->>£3-KT*DNAE$UT*glC$Heft£ 

»«^ffiT*ot, m±amS€B^«6Cie«<ODNAK5UTJKR<£»L, 

[»^2 3] B3t«9-1 4<Di*fftJtPlClB«077*>$£BT*fc 
*^>T, B^«l -7C0^f n^(Cl3KO^>v^SI^. B«JSrTv 

ft. 



/AOftf«ttii+fti:+t7^i'7'fx'jnfc , 7*>^fn-7')'f^ i £ ( 

BPyl) (7>fcOtWlt«l-*-3t^T«B$tlT^5 0 

/J v * ft 5 tf\ «Bif ? *i T ^ 5 ^ T (7) H P V (i '>< t h 7 O^WBte^ 

E 1 ~E 7XXf2^<nmmiZ=!-L 1 ML 2 £*r-f 5c, JhSftHSBBtttt 
. H PV^VA©BtAt*a)«5UJ:5ffi*»*«l«rSJ:9T?A*B«EWt 

[0 0 0 5 ] 

a^c^uttmstiSBiaj^ftSo e sxift 7(i7-f^^^«<eBcWBT« 

0 E 5 t)C<oaS(CB8^^Tt^4 e 

H P V 1 6SU"1 8(7)<t 7^^S0*twBg)ST5H P VtCtit^T*>3v-> 

7«L 1 ^ITL 2^3 - KT^aiE^t^Stt^b^tt. E 2 7* U vlf -«1S£0 

«*tt2orow>/^KE 6^i>'e 7«aafl*j«fa*yft3S*Elir*E 6/ 

E 7^-7*>tt*#(O«t*0^|»*IIS, ^*iltiEJIt«caiBa)^bt%BtC5fe*5-e: 
. *^iiJII^-tt^T'*^9 0 E 6ME 7ti, WBSBa^jSaT** 

[0 0 0 6] 

, bbc9E«b<<> ^o*si<o*BOT«^siiUftrt«r^iac4:ur«i6nT* 

'J, 2»t/2<0«iiQfc&lC I -lit SiT*5 ( C I N I -III ) „ 
ffi^C, licttWEnttSS© H P VS^li^KHB^^i > v P- A t U 

l> . -t mm tt^eBB^ijero^Bs +raaBc±(rf^^ r «skbb 

[0 0 0 7] 



fe&teCOE^T'&So 
tO 0 0 8] 

(2) 3<Pt'f hcO££l3*gi$T3. %±U£ x )*><F>'±.m i kfto&Ml 
JU^fflKroSBo CroS«C*it^TH P Vtt, E2, E5, E6, E7, LIS 

[0 0 0 9] 

(3) ffi1»SJBff«ftOtt$tJ*R«U 3<PtO«»;^^9 

„ c i nmwc i Miii /c i sir aass^v A^o^-fjuxjiii^ 
(7)^PBo z<nwm\z^x, e 2<D&mtTmmtft, e 6£tf'E 7co£giti 

m&ZtlZo C I Nil/Ill XtfC I Nil I /^SSBfcCOIHlT*. ^-TJU^DNA 
ffli£*Ka<b-r5o ±TC0^KIB*C0 8 5%liHP V 1 6 JfoiUMlca&iEMK 

rat* r*B¥±£«B&* i o%JstTfs%w&*m&J&Tfmn s ¥-±&mi& 
*?**k ^wfiu±iz, hpvi zmtmzm&tZo irtPLtttfbiibou 

[0 0 10] 

BR5S»fFailRW0 9 6/1 9 4 9 6 li, t h/* t'P-^O-f JU* E 6&XfE 7 
*>/^K<0£Hft. &ICE 6WE 7£>A*?K*C:K*:tf<&$ E 6/E 7 CO 

**qniis T«Bifh-^ttt5ftis*«ii»^T- ^-tcaieufcE 6 

t)L<l±E 7 3^t± E 6/E 7»^^>M<7Ht^tffl^tttmr5c 
[0011] 



10 0 14] 

x-^t^lC^$tl5o 3tieii««(S:«j!lWSC tlZti^TWJT*« 0 
^>^KE7li, ff*U*JE»JBKu:*i*T* r b8ft (m3FHj£41g) cO 

tzft<n&%*&'pzvz>tz#><n%m*'%tz><> hpvi 6 e KDtzibamt 

C y S24t^'J >>T\ ^U^i>»2st^JUf ^ >TM»T5CttC 

to 

10 0 1 5] 

HPV1 8 E7 0) Ut^ffillUC y S2 7 > >T£tf/Xtt 

^>b&»£ 7ju^>t!I&t* curate,, *?t ua, ffi7j<o& 

*-Xtt-MJ*4). u-f n*«*fiflU4J&ittK»fi6*t»Ar*>ti!)E 6 CO 
p 5 S^tttlCaiATSCt^T* 3e 
[0 0 1 6] 

A»6><DE 6 E 7»££>/\-^» £&-t5o *?S U^Sfeffi^WIH^^- 1*7 
PxOD. L<(i7 r nxODC0ft^C0 1 /3T'AS 0 

[0 0 17] 

*5£IH(0£ Kf* D N AE5Uli. D N A^j£*$ffi£ ft 

^TflRli'D.M, Roberts & (Biochemistry 1985, 24 , 5090 —5098) lI«fc^IB« 

ffl * If * 5 - i? £ f iJE * * P C R <fc U . X t* Z ft 6 c0&ftjc0irl 

[0 0 1 8] 



1$ft2 001-51 3986 
-f >7^x>-b'Bcoypx<>D^e>^e>ns 0 $?* u<u, rnfODRii 

ttti^ *<D£>^7Sc0*#Jc0ft1 /3 4$U:££<fc*IM2JcON£y£1 0 

0- 1 1 0 7 7 ? >K^tto ^Pr-f >D(i. mmt£ timZ (Lipo Protein D 
) • ffe<0ft£¥fttt£'.*- <>7^X>if0<Jl^#6>C0^Ulit* 
NS1 ftfflfiUiCttNfcSBB 1 TZJWttf 

fllE3ti* 0 lib, * ne>^T-AVU/N*-if h-7£-£fc££>. ££$75? 

[0 0 12] 

tali, N-T-bf-JU- L-7 7 "7->7 7 i #"--fe\ ( I y t AjB&?££ U 3 — 
K£ft3 (Gene, 43 (1986) ^-v265 -272 ) ) 7^'-t'LYTA, 

uyh^-y^^ • -i-f-I ( Streptococcus pneumoniae ) A'^^^ft^o L 
y t A2>/\-^S(coc3-S8 <>lia , J>Xli&£0>:a'J>7 , ?-n?. fliiitf 

D E AEtZ^T^7 7 7<--T<-C0^BT'S>5 o iW^ttlJ, »^^>/f7»C0 
#femco/z«)ir^oy5XS K*3EKT$*M«C-L Y T A(0l»aff)fc«>icfij 

^>/ , T7K<0W$!((i^^nT^5 (Biotechnology: 10, (1992) ^->795 - 
798 ) 0 *Wffl»lCfflL^4^, JlJU^Wffll 7 BT'^SC^ 

1 8 8-3 0 5 €lfl*ato 
[0 0 13] 

^)C0E6, yn-r-f >D-H P V 1 6^t>COE7, ^nf OD-HPV 1 8* 
£COE7, rofOD-HPVl 8^6C0E 6Mt/(C-7P^-f >D-H P V 1 
6M1 8 0>ffi^&0>E 6/E 7 S^tH^^V/^Ki^rSo fftCOHPV 

DNA^»I^li-»i:5 0^ I Xli*ti*iRW§«T. 'i&SC^UTI 0 
-3 7t:cO&£?*7U* v K KU*^7i- h d A T P, dCTP, dGTP 
St/dTTP*^ta«4«Wjft4'T f DNA#Uy7-iz\fflS.tfDNA# , J> 
5— b'l (7Uy^75^>>h) ^PTl7^tA f T'?5 0 DNA77^> 
>KDB3Silttll. JHiO40«iS. ^JAti'0. 0 5M Tris (pH7. 4) . 
0. 0 1M MgCl2 , 0. OlMyfnHHK 1mM^^^=v>. 
ImM ATPSV'O. 1 mg/ml^ vjQjfT^^S >4"T\ 4 *C -gSJ*iSSC0^® 
T% — 5 0ml3iH^n^iO§*T% T 4 DNA'J^'-tmHDNA'J 
**-if*ffl^TfT^ It^T'^^o DN A#'J-7-5L(±75^> > h^t^Jflt 

S^itS^fi^ '(Jll^.tf 'Chemical and Enzymatic Synthesis of Gene Fragments 
-A Laboratory Manual' (ed. H. G.Gassen and A, Lang), Verlag Chemie, Weinhe 
im (1982) . ffiliifH. J.Gai t, H.W.D.Matthes, M. Singh, B. 

S.Sproat, and R.C.Ti tmas, Nucleic Acids Research, 1982, 10, 6243; B.S.Sp 
roat, and W.Bannwarth, Tetrahedron Letters, 1983, 24, 5771; M.D.Matteucc 
i and M.H.Ca rut hers. Tetrahedron Letters, 1980, 21, 719; M.D. Matteucci a 
nd M.H.Caruthers, Journal of the American Chemical Society, 1981, 103, 3 
185; S.P.Adams et a I., Journal of the American Chemical Society, 1983, 1 
05, 661; N. D.Sinha, J.Biernat, J.McMannus, and H. Koester, Nucleic Acids 
Research, 1984, 12, 4539; and H.W.D.Matthes et al., EMB0 Journal, 1984, 
3, SOUCEttSft^fcOtfflt^TfT^Ct^TSSo 
[0 0 19] 

**W<TOffili* «fflBtl4'ffl«iltt*B, ^Jx.ti"Maniatis6 (Molecular Clonin 
g-A Laboratory Manual; Cold Spring Harbor, 1982 -1989) tl$ t><0 

i ) ^£0^>/f7»^li^c0fe^#6^*^^P- KT*5?^U-^^KSfiJt 
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iii) {«JJ2JMt5»3ftfcfo£aS&fc. miBDNAtf'^-roSEfcffFgOfll 

iv) m&$>'nn*®utz 

[0 0 2 0] 

ESI "JKJHEift" ti. ^JRDN A<7)7ta&aaSS^C0j»A^ftil*T5i: ur» 
»Cffl^$o ^ftl±, ffl*tfJB*e«. h5>X7x?va:*XiijB««r?7;* 
5 Kt> U < liO-f <£ *K fljjttfGerwtic Engineering; Eds 
, S.M.Kingsman^VA. J.Kingsman; Blackwell Scient t f ic Publ icat ions; Oxfor 
d, England, 19881CI3« £ ft 4 <fc 9 #«fflfi?)4$4ffi € JB^Ti&£T£ £ 4: *> f X # 

[0 0 2 1 ] 

7-f >7JH>-te'B#6ff)D£ >/*?*0) 1 / 3- N5fcSB«#^<DE 7, 

E 6XliE 6/E 7 »£$K7>i»£ 77-f-f'f-# l Jt^f y> • x- 

jh*. ftk^^>;^«<7)*ju*'+v^tc^uTx^^ft. mm^wK^fFsr 

S D ^OJ:^*ffl»iLiaffittTi814^>/^flt LT*B«rtT»«aifea* ft* 
[0 0 2 2 ] 

3<It£<. x* U K + v>t^*^i^E**|^-r5fc»ti?4 x*U 
>HB#S«li. »«dftfc4»>/^^«OJS»Jt50 f HC* 
[0 0 2 3] 

d n a * m ^ - o§m t *f§ r * *f*T t tomfM£« * ft t ar £asa©iM « 

. ffi*!|(Ctt. mtf±&0lteniatis£>;fitf "DNA Cloning " ICI3KS ft*ift*K 
^fc>ft£ 0 CftCJ:*K »*U<li, ^(OafetCttSfcilStfftt&Sft, 5 0t^ 
;»<7)£«T'i&lf<!<ft*o 
mmt, 7SiaKC^oTfllfflK»4:^i3J: *J@«d ftSo CftKJr'K W± 

77|ijf-^Pv h^'77-f - tf^5 0 
[0 0 2 8] 

, >/*?Hli-f * >^J57 7 7i' -x< (I MAC) 

»jei3«»$ftt^>/^^Htiftr5t«HC I MAC*7AOU(|XttftW 

0 IC □ <J Z^tf/XliD E A E IC^^T(7)C-L Y T A£D77 
<-x-r -^flJfflTS^ttfTtSo C-LYTAMH i s3f^WP5^6^t 
jE&W* ^S77-f-f-f-7a7 h^5 7-f -IwHT* 2 ^7 L 7 7'7*P-h7xlC 
*t*TSS*-3a*J:<tt«tSCt* f T-*Sc -^f'^llH i s £?C0 

I MAC -h"7W\V)T7 1 ~fw -KMU ffe^U3«J>3lU:D EAECOi^T 
tOL YT AOC*S«K^ < >(D77-f ~x-f -HBBTSo 

[0 0 2 9] 

C-L Y T A5l/t^^v>*^OM7? : &*t^>^^«tiSTa7**K fto 
T*^£0-f&&£?f$$T£ o oft^W. f»$L£ 2 *x-y 7"^77<Zf-f - 
3Meic«fc(K iSU^ (8 0%S. i?SL< U9 0%S) KttST* Z £ ffX t 

So 



2001-51 3986 

> h£ , ^WiStffi-fe?* > hfc-IBC#:R2Fft*j£&£=i- KTS 1 xu« 
A#^% #Jxtf*&qS0 5f >/\'7ft£=i- KT5DN A^'J^-Xli* 

wmaw* t . mftTTe*^*) ^sct c j^bm j*?**,, 

[0 0 2 4 ) 

oTff2$U37JiJf$j£T£<: £1?T'%Z 0 

fs^aia(c.t^a7>fitj(^3£*ftj:^ 0 aw^^^-icti, y^^^ k. 

xU^7-f-v\ KMift^^-fJ^^^o 
[0 0 2 5 ] 

COiitD & t ft (C. 0"J it ti'±i!0Man i a t i s & ic E« $ ft 5 J: »m O C 4: 

-T»Ws»ftitT7«*e»t4c t c<t * ft * 0 atig$^ic«]ft^# 

t*«fflfi>JT'**K <Mxlf±3*©Maniatise»^ 31 tt "DNA Cloning" Vol 11, D.H.6I 
over ed.. 1RL Press Ltd, 1985 IClBtUc* ft5 c 
[0 0 2 6] 

»JKlKlft3feftfctW±aaSCJ:Uj*3E*ft*. dfttcj:*K affim±. fMAtf* 
Hffili. C a C I 2 C0;*§>^ (Cohen 6,, P roc. Nat. Acad. Sci, 1973, 69. 2110 ) 
T\ XliRbCl, MnClz , ftK* 'JO ASU'^ U * □- JW&Gtei&tl 
fey&X', ^(3 3— [N-^E^^'J^] -7"P/^: — ^JU*>K. RbC 

-DNAO*JI/V«7A*aR(3J:*J^m6ftr*Ct3!> r "C , t*e *ftlflU, *S 

w<dmhi££S'<? ^ - T)KfHfe« $ ft fzm±mmz tfcif e> ft * 0 

[0 0 2 7 ] 

^^(D^>/\'^»t±. SDS-P AGECJ:»;pja<tUT, »*L<11'>< 
tt>80%*6^. J:*Jif* U<ti9 0%^KT'#t?ft5 o >/f 
^TTSDS-PAGEtCj:»J7>*FrLfc«^, ±S$-/<> KSfltl/, OlT, 

[0 0 3 0 ] 

*$IHUtt, E«t UTKS#ft*K^ffll+tc*^W^>/^«t^tE3l?ffl 

6 A^bCOE 7 t— ttC 7'nxOD-HPVI 6 #&<7>E 6 3l(i-t 
tt« E 6SZ/E 7t±. m-^, *T$L<li7 F nx'T>D E6/ 

E 7(tt^lC^^Tmt5Clt^T'$* 0 :f)J:^i97f>li, fiEKC, HP 
VI 8 A>e><7)E 6^U*E 7 5f >^7HtD^f ft*'3Z.t«77^, $7$U<li7*ax 
<>D — E 6tl<li7*nf<>D- E 7j»^^>M-^«X(±7*P-7 i <>D E 
6/E 7«^^>/T>7H^gT'*to *S«07^t>U, HPV 1 6 3Z.U1 
8A»6Offe0H P VKBSrt**^|*o *SC, *77f>(J, Ll3J«L2ttif^ 

t L/T-«lCl%UTt)^ L 1 ^^>n-7«^0< J fU^^*5^3?.W d f t7"V>7 

*ftettH3B)T&3o IHitfWP 9 4 /0 0 1 5 2, WO 9 4 /2 0 1 3 7, W 
094/05792. £t>*WO 9 3/0 2 1 8 4 #iPSt)&*»l* 
>^7«, 0iJ^tfE 2Xtii?t L<liE 5^«ti:tff'T^5o **^(7)7^ 
x>(i. ffe(0H P Vtt^S. i?* K tt**H P V 6, 1 1 , H P V 3 1 31 U 3 3 

[0 0 3 1 ] 

7^f >SS!liv HSC, Vaccine Design-The Subunit and adjuvant approa 
ch <Ed. Powel I^SUNewnan) Pharmaceutical Biotechnology Vol.6 Plenum Pres 
s 1995tZg3«^ ft So 'J<KV-AF*J^<7)#telJ, Fullerton , ^S1#ffp 4 . 2 3 
5,8 7 5 U:<fcUiatfcSft5„ 

*5£^W^>/f j 7KlJ, i?JU<li, *^(7)77x>¥II^Jic^^r^S!j$ ft 



7 -f KXli# "J 7 7 -tf >OT>S1±IS8>S»T A o T ti«t v. x o 
[0 0 3 2 ] 

:t^?H^ a«Iir7ya/OhyXTAii, W X li*^ -/ * * * V ;uffif| A 
. if* U < l± 3-d e-O-TvJHb^y *^*'JJHRA (3D-MPL) <7) 

if$ * ft tz v * x A U , * y * :* * y ;uJ5IK A t it - >«S3lte 
«CW0 9 4/0 0 1 5 4 CBfl^S tl%£oUQ S 2 1 £ 3 D-MP L tCOJfi^ 
tt, XliQS 2 1 A'WO 9 6/3 3 7 3 9 \ZMm £ ft * 9 IC a UTx^P -JUT' 

[0 0 3 3] 

^ilTJk/g >4><0Q S 2 1 , 3 D— M P LSll>=3 7xP- J 'Kr|igT5 

4*iw»isflt»ftTva/<> hg{^jtiwo9 5/1 72 1 oicEttstu *ftti#£ 

TffiBlSftfc, 7*PxOD (£li*C0t?§i*ft) -E6Xli7Pf<>D (X« 
[0 0 3 4 ] 

$7* L< *77^>li. <fc*J$T* L<liGS 2 1 £HC-£fc 0 

I6W(±. E*?fc L,TtfF§$ft*RJKfi(U 3 D-MP L t-»c*|£W<0^ 

li . iii TCO^ * ? I ffl T £ £ t tC «fc *) 5 lw KJS $ n «fc 9 „ 
[0 0 3 5 ] 

I : D 1 /3-E 7-H i s (H P V 1 6) Z&mt 

1) ««7"57;5 K©ft« 
ci., 82: 88 ) 

3) mn&<n*mjgtimm- p r o t -d 1 /3-e 7-h i 

7*7** Kp R I T 1 4 5 0 1 Tff^HSJftUfcAR 5 8<7)fflj}S£, 3 0t75 
0 g /ml (D*^7-f UfcLBi»«fe1 0 0mlt£T'it5g£ ittc 9 itWfl) 
ftftJfflOlEK ITOfc 3 9TU3>7 hUTA U7*U-ytf-fc^S144bU 7*P^< 
>D 1/3-E 7-H i s(7)^CfS]^t>^/c 0 3 9tTO<>^aA'-> 3 > 
£4B3IBK fitltfc* iBHU7 MbL. -2 OtT^lto 
[0 0 3 9] 

£tt$M : JH£*>vf?KD 1/3-E 7-H i s (HPV1 6) (7)4 + ^7 

»jsufcfflas*»»u, 1 0miwPBs«'«>a(3iijsjHairso mm*. 20 

, OOOpsi ?7U>3 L JE73lffl]&&7'U7sS LM Am i ncoT't«T5 (30 
) o *rottltii>S£4T;?3 0a* 1 6, OOOgT'MtSc 
[0 0 4 0] 

7 HE#+C*a*t)3 3kDa CD±^A > K % 7 - v ■> -S&fe U £>r JUZ «t ') nj*l 
fbU r 7^^^ l ^P-^-JUfit7'P7 L -f >DC J:»K BU'T^iz^T^S fc*? 1 

>> a y-h (Qiagen cat. n° 34510) l3J:l;OX*£>- ?n-; hTHIfcUfc 
[0 0 4 1 ] 

Mffllll :f>y^K-Dl/3-E7-His (HPV16)ttfi 
^>/\'7»-D 1 / 3-E 7-H i s ££ST5fflB0) 1 y -y 1 
1, 3 0 0 gT'30^, 4 *C TiS'O b , ffl8S-: U -y h £ Mi S&JIS T- 8 0 *C 
K*I#T* 0 7 5ml PBSHWJS^^OSffWiBSro^, *IHffi«HSt2 0, 

0 0 Opsi T7U>^a7Jfi0SS7'U^ (S LM Am i n c o (aHifliffi) ) T 
&mt2> 0 %MLtzMm*3 0 ft, 1 7, 0 0 0 gT'©ifi'L?lCj:y^U-v h^tC 
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a) 7*7^ i KpMG MCS prot D 1/3 (=pR I T 1 4 5 8 9 
) tt< >7JUX>-|f A^CON S 1 n-f-'-f >^t^0=] K>4 - 8 1 *fAt7-f 
^-f>7^i>t'tt7 7 2 , /Wt^-f7*2 (HJansone*. 1991, I nf actio 
n and limunity, Jan. p1 19-125 ) CO^o^7"P7 L <> D £0^^ S e r 2 0-*Th 
r 1 2 7K*g^T3=] K>lC«t»JHft$nT^5 (WO 9 7/0 1 6 4 0 tbX 
SBB^tlfcU K^fffffiWn" 9 5 1 3 2 6 1. 9CE«3ft£) pMG810K 
H^T'A^o P r o t -D 1 /3WE5'JOfttC^fi^n-->^fflta ( 1 1 

) ^tfC»t^^5/>f L -JUC0/c«>«a--r-f >^tt (6H i s) A f fe5 0 
[0 0 3 6] 

b) HPV^VAE 6 BT/E 7 7*H P V 1 6 (Dort b . Vi rology 198 
5, 145, p. 181 —185 (Deutsches Krebsforschungszent rum 

(DKFZ), Referenzzent rim fuer human pathogen Papi I lomavi ruses-D69120-Hei 
delberg A'&Wt) p B R 3 2 2 tC 7 P- >^(b U H P V 1 6M^rVAA^H 
pUC 1 9C^7^7n-MbLTTC A 3 0 1 (=pRIT 1 4 4 6 2) 

[ 0 0 3 7] 

Zf^Zi KTCA 3 0 8 (=p R I T 1 4 5 0 1 ) COftK : >^7M- 
D1/3-E7-His «%3ST57'7^S K 

E lOTl Jm \ -1 9 81C*|^T£*7U** p R I T 1 4 4 6 2 

*e»it«t4 e ^fCO^'J^ ^--fe-ajgJS0)|BK N c o I BU*S p e I *tJE^«Bii =& 
E 7 E?IJ(05' St/ 3' SitCftU. 7*7^5 KpMG MCS Prot D1 
/ 3<nmKUtt.^<T>ft\*tft'gLTZfy?,l KTCA308 (=pRIT145 
0 1) ^fU/c ^rottAtttE5iJ3fe3EOT#'J>7--b*aj5^WBIlzai3E3&fJf$ 
J^Snmi^ttttlSUto "t <Dft££>/*7W-D 1 / 3-E 7-H i s 
(HPV1 6) li-3t*T0)E5U*En CEKT5« 
[0 0 3 8] 

2) AR5 8t*C0^»(£» 

7*77x^ KpR I TH 50 1 Up L 7*P * U7*U 7 "fr- 
t^t^A U vy>fc*t;7C»mAR 5 8 (Motte>, 1985, P roc. Nat I. Acad. S 

T£ 0 ^V/'f^M-D 1 / 3-E 7-H i s Itt^Uy h^30ml(^2M N 
aCK50mM Phosphate pH7. 5T1i, ^tz 3 0ml(7) 5 OnW 
Phosphate pH7. 5T'2(aK>£? 0 
[0 0 4 2] 

R TT 3 OmlCO 8MS3S. 5 0n*t^X7 x - hpH7 . 5 +70) 2 B#|510<>4 
jl^'-V3>0^ n *7.7x-KpH7. 5 * >/f7«£ i»A'To 4tT1 7, 0 
OOgT'COl 5^a^(C«t»JaBlBT- , 7"y^t|»iT5o ^>^7»ffii^RT 
* T*'ii\,\ iS« Ufc^>/^7«1 5ml 8M^£. 5 0nMta7i - hpH7. 
5 J&¥iHbU£ 5mM Ni 2+NTA (Qiagen) W£ (Pharma 
cia*7AXK 16/2 0) tZ, 0. 2 ml/#<M&T'JIfflT 5 0 2 8 0 run 

5 0n*l^>t7 1- hpH 7. 5*0 0-6 0 OmM< ^ S'V-JUSgET^tiiT £ 
o :n&fi)Z-5(D«tt^T7 7"0i3tt^^ l ml/ftlC-tSo U/cffi^^ S D 
S^UT^'JJUT'i K>r>HSm>*ti^J;yBU*0X7s^> • 7 P x -f >7iZ£ 
»J^«rt5o ^--7*>-7"JU-*fetCJ:*K ^ , ;7P-^-JU^7'PxY>DlCJ: 
USlit /7P-^UfitE 7ttfttCJ:*Jpf^bUfcP rot D1/3-E7- 
H i sl*ft3 2kDa <»±&m-tf > K * m U , 9 5 %ttj£* >/f 7*1 1 ITlfi 

[0 0 4 3] 

^*t(S4T5fc«>iC, 1. 3 3 mg/mlCOWKKJS (Bradford) 9ml^RT* 
T-Bfts PB S3fSS>S3 'J'^-C^UT^a, ^IZffi P B S«ifi»(zW 
UT4B#(Bj s 2«fT* 0 8 0 96OttR*^» , f7KtoIiStt^>y'C7Mt UTH 

^Ri1ml©Af f i pr ep#'J^*»^ (Biorad)t^ 3B#[S) X 4 1CT' 
. *?^IC8£#U >^- l a s '_ hit 5 0 0 /ilWAf f iprep^'J 

5 *->>t«|gfc0>?g 2 0M > + iA--> 3 >^,Ti>h' h + v>U^U$ 8 
. 8EU/^ g ^>/f7MlZ||/MbT5o 0. 2 2 // m 7 JU 5? -^1 (Mill ex 0 
.22 GV, Mi 1 1 ipore ) TflitfHSiflOflL 0.6 6 5mg/ml?)p rot-Dl/ 



-5- 



3-E7-H i s fcSJEttflfctoCT-vfe-f T5 D SDS PAGE^ffitt, - 
2 0*C, RT* Xii 3 7TCCtilt5 7 SW-r > + ^Af->3>ro^(w4(> 

^KOiSfbfc^Sfr/Pofco 
[0 0 4 4 ] 

HM0!llV: 8*££>n-?f?-D 1 /3-E 6-h i s/HPVl 6 2> 

a ) y-7 ^ 5 K pMG MCS prot D 1 / 3 (=pRIT14589 
) it, 1>7JUX>-*ffrt><F)H S 1 >7"$gi£<7)=l K>4 — 8 1 

< JU*--f >7Jl>X>-fe'ft7 7 2 , /W*2<7*2 <H.Janson£>. 1991, Infect 
ion and Immunity, Jan. p. 119—125 ) >/\*?Sltf>5£3£ S e r 2 0 — T 

h r 1 2 7 IC*@^T K>IC «t USlft^ tlT^S (WO 9 7/0 1 6 4 0 ICiS 
ttStiS) pMG8 10R»j*7*5 0 Prot-D1/3»E5iJoa«:^ 
P-->^fflt4 (1 WC5fc5gt:;^v>^-JU (6H i s) 

□ K>««^ifc5 0 ZO^JZl K£ffl^TIH^^>y^KD 1 /3-E 6-H 
i s $£S£tt*o 

[0 0 4 5] 

b) H PVtVA E 6^t/E 7fig?lj Sf H P V 1 6 (Seedorf to. Virology 198 
5, 145, p!81 — 185 ) £s (Deutsche Krebsforschungszentrum (DKFZ), Refere 
nzzentrum fuer human pathogen Papi I lomavi rusesA 1 to^t) pBR322 lCC? 

□ -MbUfcHPVI 6^fiy^A/p€>ttHBUfco 

c) D 6 9 1 20-Heidel b e r g £ p UC 1 9 Klf-?' ?P-Xb 
TCA301 (=p R I T 1 4462) £fftT<& 0 

[0 0 4 6] 

^7^< KTCA 3 0 7 (=pRIT1 4497) Oft*! : »^ 
D1/3-E6-Hi s/HPVH ^^T5»7"^^S K 

E 6£>/^S<7)TSygM — 1 5 1 ICte^T KRJtj^p R | T 
1 4 4 6 2 A>S>«MRUfc 0 5— tf«W5J&0>l5k N c o I StfS p e I ftHJEE 

Ufa* E 6E5UC0 5' %U'3' SSHlCf^tJ. 7*5* £ KpMG MCS Prot 
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D l/3<7)[^L;®ft'\CDftA£St~§LT7*57;U KTCA 3 0 7 (= p R I T 
1 4 4 9 7) fcftofc (EI2fc«« 0 * ff>»A1*ltK5'J*S U Ttf'J * =j- if 

3-E 6-H i s(Dfc««3-T-f >^S5U^E3 3ClSttT5o 
[0 0 4 7] 

2. AR 5 8**<DJf2Stte& 

^7X5KpRITH4 97Up L 7* n*-£-(D U7*U ytf— 
vy>££fc*IIHAR 5 8 (Mottto. 1985, Proc.Natl. Acad.S 
ci., 82: 88 ) IzmXLtc, 

3. mmtiL<Dt*mJBLTftom-P rot-D 1/3-E6-H i s(0SS 
y*7*< Kp R I T 1 4 4 9 7 T'Jfm<£ftL/:AR 5 8CO*ffl8££, 3 0TCT5 

0 g /ml £0 v> fcflBIS U t L B*tfe 1 0 Oml^T'itSSi* «*5fiW 

*taX§a>|B). Jffll§£ 3 9tCy7 h LT A U^b -y tf- £ TvS^b U 7"Pt-T 
>D1/3~E6-H i sff>^j£lC|Sj 3 9tT<D-f V + a^'-va > 

£ 4B#!SU ttltfc 0 h^b -2 OtTfi^Uco 

[0 0 4 8] 

4. »££>/*?JlD 1/3-E6-H i s (HPV1 6) 0* 5 ? £ 'J if 

— v a > 

#t£U£*fflflS£»?>*U 1 Oml<&PBS«WfcKlSffJBi»L*:o *i8S£2 0, 
0 0 Opsi T7 U>-9 L Jl77fflflS7*U^S LM Am i n c o T'i&mtZ (3 0) 
o i»ttHJtttl 6. 0 0 0 g?3 4t:-?$l'L>T*o 
[0 0 4 9] 

UJUT 7 ^ KyjU^tTOx^^V • 7P7T< >-7"lC£ 1 J^*/tU/co 
*0>^lx-y hBftCAi*il3 2kDa <T)±m^> K£ ? ->-Sfefe L t^MC 



T A (Qiagen cat n° 34510 ) ICi *J Ol^f > • 7~P -y h-pHS Ufc 0 ft3R0> 
[0 0 5 0] 

5. ?-*l> F+is^tommtm 

HPV1 B/C&Wprot Dl/3 E7 His W#63£ (USS^I 1 1 ) t 
^UMAR 5 8^^L/h^y>M7*Pf^>D 1/3 E 7 H 
is (H P V 1 6) T'ff2JM£»Ufc 0 
HJStfiJV : P r o t D1/3 E6 His (HPV16)0>tt« 
HPV-16 Prot D1/3 E 6 *§& itaflS £ ±B§® ( A R 5 8 ) rt 

etrH*-^/^ — ht-T'*5^t7-f JU^ - <>7JH>t>e»(O7*nf<>D(0 1 
/ 3 - N 3fci»StfW> E 6 <D»-^ ^^/^/io 77<Zf<-*'J 

[0 0 5 1 ] 

tt£^mii£t£SJ£#g£ Lfce ^ttftlO^fclTT. Prot Dl/3 

-e6-h i s u^ttpHTitrouto RjiSi4(7)WB*@jKr5fc«nc v 

?>^7MC0, t-^f-f>7"n-ht-T^^h7>^COf^Uh>y> (Th 
ioredoxin in Trans) (TIT ) £<7)[3|B#&J1£ fto to 

mW<7)§£mtt LB mi&*Z\ 3 0*CT0. C) 5 mg/ml * >»5t»^ 

lx K*>>£fSJE^£T$iI£v 0. 2mg/rol<DT>^vU><7)^TT'fT7 0 

aSBSiSJt^Uy h 6OOD600 

ImM pefabloc.2M NaCI, PBS pH 
7. 4 (Buffer A) 

2 0.0 0 Opsi 



ift'L? 1 7, 0 0 0 g 3 0t>, 4t 

^1^7 h;*>^ 2M NaCI, PBS pH 7. 4 (Buffer B 

) XI 
PBS pH7. 4 (Buffer C) X2 

&>L> 1 7, 0 0 0 g 3 Oft, AV 

^U yhnJiSfb 6Ma^b^7 7 -v>. 2 0mW P04.pH7. 0 (B u 

f f e r D) -Bft, 4 TC 
jft'U 17, 000g30^. 4t 

IMACiWii ¥*"1t: 

6 Mt&'fb'7"7 7 ->>. 2 OnW P04.pH7. 0 (B u 

f f e r D) 

36 Hi : -f i ^y-J^f7 7' (0. 0 2 5M, 0. 1M 
, 0. 5M) 

20mH P04,pH7. 0<£ 

Af f t p r ep^'Ji4>> 

8M^3g, 20nW P04,pH7. 0 (Buffer 
E) 

2 h RT* 

2E«rr AM^m, 0. 5MT)i>*->. 1 5 OmM NaCI, 

lOrrM P04,pH6. 8 (Buffer I); 
2MSf, 0. 5M7 7 JL-^->. 1 5 0nM NaCI, 
1 OmM P O 4 pH6. 8 (Buffer J) 

0 Mmm, 0. 5 MTJU^->, 1 5 OmM NaCI, 

1 OmM P O 4 pH6, 8 (Buffer K) 

[0 0 5 2] 
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A. PBS/2M N a C I / 1 mM Pefabloc 

B. PBS/2M NaCl 

C. P B S : 1 3 7mM NaC I , 2 . 7mM KCK8. 1 mM N a H-2 P 0 
4,1.4 7tiW KH2P04 pH7.4 

D. SMiMby-T-WJ*, 2 OmM P04 (NaH2P0 4 (2H20) /K 
2HP04 (3H2 0))pH7. 0 

tti5&*mii£*4 0 OmliSft^COl 0O77^3T*i,, 
[0 0 5 3] 

SBSS^-^ KBuf fer A (CO*^ 2 4 OmICOB u f f e r A) 
*6 0 0D 6 oo CS&SU ^tZ7U>^7"U^f&^ac. 3 Sift U TSBBS 

£>/\*7H£-£fc«BlgtOIHfl&^U;/ h£ 2 4 0ml Buffer BT 1 Ek 2 
4 0ml Buffer 
[ 0 0 5 4 ] 

Prol D E6-Hi s (TIT) £ P|£* < -JU±T 4 *C T— Rfc, 2 4 
0ml Buffer D tc<£ »J RjiSItT 5 Q ifflfi&x 7 U * * 4 *C T* 1 5 , 000 
gT3 0tK h«i:tS 0 Jiif (2 3 0ml) £-2 0tT'^t5„ &IC 

*<0*t*4£ I MAC^pt h^57-f-tzaMt5o 

*U- Mb'J#> KNT A (-h'JD-h'J-ftlf) £T;tfP-*3t&ft (Q 
i a gen) C££<*i+3 0 NTA l J**>Ki:i7^iH'f *>*»tto * 
tilt, t«z 7 >r;KD60Stt«tt<D^$40^LTfflIftfflt« 0 ~ 7 <rJU 
C0&MC0 2oC0£ft®tm6XH i s««lb?>^?ilc0t**>>8U££»;fj 

tcffls^fflr^o n i - nt a fcte£u*ro«»*bi£«nciif = 

[ 0 0 5 5] 

Ni-NTA Agarose Qiagen (*^D^ff : 3 0 2 5 0) ^fflL^c 
D.: 6MJ«k^7-v>, 2 OmM P04 <N a H 2 P O 4 (2 H 2 O) /Kz 

[ 0 0 5 9] 

_E_ : 8MSf, 20mM P04 (N a Hs P04 (2H 2 O) /K 2 HP04 ( 

3H 2 o) ) . P H7. o mmm.) » 

0. 5M N a OH 

1) Affi— Prep (glfTOI > # 'J S * > >OTi £ 1 0 &*CO 0 . 1M 
[0 0 6 0] 

2) fflffi£ 1 O^MCOB u f f e r ET¥i^T5 0 

3) 1 5 ml (¥#£7-JU) CO I MA CiStfc-tf >7^ £ 3 ml CO A f f i -P r 
ep (g&j8j&) S*v>«lfii:, My* • KT -f> + a^'- hT£ 0 

4) -f>^^->a>^ lHl*K*-f-JU±T , 4TCTail5ltiO/NT4l«9H 

[0 0 6 1 ] 

5 ) > yjls S2000gT1 0^, ifi/Ut 5 (Beckman 6S-6R ) 0 

6) #tff££fc_t«£lEJ*U x>Kh#>>M^W^H77t-fC*Uj 

So 

7) MfcftTSo 

* cOfBlCO 2 -PC019I|±CO>§«CO)«JSCO^ tz J: *; KK) $ ft £ 0 4}fll0tlffifflj&& 
[0 0 6 2] 

JL : 4 Mff , 0. 5 M7^'Z>, 0. 1 5M N a C I , 10nW P04 ( 

N a H2 P04 (2H2 O) /K2 HP04 (3H: O) ) pH 6 . 8 

J_: 2 0. 5 M7J^I>, 0. 1 5M NaCK 1 OmM P04 ( 
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HP04 <3H 2 O) ) , pH7. 0 j 
JL : 8 \AWM^ 2 OmM P04 (N a H2 P04 (2H2 O/K2 HP04 ( 
3 H2 O) ) , pH7. 0 
_F : E + 0. 0 2 5MYi^V-A 
_G : E + 0. 1 M<\$*J-l\> 

jh : E + o. 5M-f^y-;^ 

0. 5M N a OH 
0. 0 2% N a Ns 

a) mm <1 5mlWSS/2 3 0ml?>3OU) £fti*U 1 5cmh-i TI 0*7 
A^M (C.V.) COB u f f e r DT¥**Hbt &«, 

[0 0 5 6] 

b) ^J}gltiIi##e>COJr;*£ 1 5cmh-i T'-tCOa^AlC-aATSo 

c) OD 2 8nmtfA-77<>i:I5$T*7AtB u f f e r DTI Son 
h-' ?i*?o 

d) ^7A^1 5cmh-i T2CVC0B u f f e r ET'>fc? 0 * tO&#ii# £le) 
[0 0 5 7] 

e) *7A£«#HZ5CVC0B u f f e r FT>Mf 5o 2 5kD±B>f*ft£ 

f ) ^C* 7 Ai 2CVC0BU f f e r GTiSffitSc ^ 

g) *7A*ftftC3CVroBuf f e r HTiSttiTSo J/USfcftttiT*., 
»m*7*-^T5 (3 0ml) D 

[0 0 5 8] 

I>Kh^v>^af f i p rep^D? h ? 3 7 -f T 3„ 

Aff i-Prep (Stli&ffi) Aff i-Prep 

(BSffiffi} Matrix tz££ l/;USP^U-K Polymyxin B i? 
&$S 0 •f£7)X>KK^v>COlliKAJ^^^C0Si^7 7 7'<-X'f-(Z«J:tK ^'J 

N a H 2 P04 (2H 2 O) /K2 HP04 (3Hz O) ) pH6. 8 
_K : OM03S. 0. 5M7^->, 0. 15M NaCK 10mM P04 ( 
N a H2 P04 (2H 2 O) / Kz HP04 (3H: O) ) pH6. 8 

1) V>7)1 (1 5ml) $S8*rHff*t (2 0. 4 mmiSm5tK6 cmCOK^ ) l-MA 

[0 0 6 3] 

2) 2B#IBU 4X:-VttLm,Utfs>, Buffer I 2 >; 

3) 2«f*ttt, 2#!Sk 4rx% Buffer J 2 'J v^->'J> 

^- (attfT) tcAnso 

4) »«f»+4t, 4tOO/N^ »TT') Buffer Km2'J 
•y*-->lF>Sf-irAfta 0 

[0 0 6 4] 

Millipore Sterile Hi I lex-GV 0. 2 2^. 1 3nrn* *^a^"#§ : SLGV 
0 1 3 0 So 

±TC0^x^7*(iS:^ (RT*?2 2TC) TMt ^ 0 SU3?(i££T'& 5 <t ^ T & * 

ttJ^&UO. 2 ^m7-f A^-£&l,T3£U ufnc0^ffi*«M4;ES < 0 
ttfflttiN u n cSS4>7-2 OTCC^TSo 
[0 0 6 5] 

+ + ^7^'J-b*-*>3> : 

7>m*7»D 1/3 E 6 His li^C0^U^^77^ : 7'f XT$o 
^>K^5fD 1 /3-E 6— H i s IJ^Pf-f >Da^*e>« 1 1 27i;K 
iff?;037^»fi^ KT*$o ^>/x'7S«D 1 /3-E 6-H i s & 
3 2kDC03Hi7>^jft^WU. SDS-P AGET3 3kD* LTMftT 
So ^>M'7»D 1 / 3-E 6-H i s CDSt&SMS/SUi 8 . 1 7 TfeSo 
[0 0 6 6] 

*C0v*7M>8e£C0?*.C0 8-3 (C y s 3 0, 3 3, 6 3, 6 6St>'C 



y s 1 0 3, 1 0 6, 1 3 6, 1 3 9) 2 o<7) C ;£$$CD#faj££^ 7 ICR 

^;w*7StD 1 /3-E 6-H i s li. ^-JL-t-W >7^- ht-TAS h7 
>^^L/K#v>tSi:, Aflgffi-AR 5 8ttrtT'^)S^>/^»t IT 
&I£ft3o «IS«"*lJ4 0 Oml^^a-pfr?* 
[0 0 6 7] 

1 U7*-<01SJf?5. 4mg(7)9 5 %*fi/£<D7. >A7«A^ & n§ 0 
EttflVI :«^^>m-^H-D 1 /3-E 6 E 7-h i s/HPVI 6 ££3t 

a ) 7*5 7; 5 K pMG MCS prot DI/3 (=pRIT14589 
) l±. -f >7JUX>+f#e>CDN S 1 3— r'-r >7"SIi£<*)3 K>4 - 8 1 

f >7JUX>-fe'**7 7 2 s /W*£-f7*2 (H.Jansonb. 1991, Infect 
ion and Immunity, Jan. p. 119—125 ) CDj£$7*Px'f > D(7)$t3£S e r 2 0- 
Th r 1 2 71C*§^T$=) K>KJ:U*lJfc*ftTu* Cfc&tO) pMG 8 1 ODR 
HftT&So Prot-D 1 /3 0K5lj<D^lZ^M7P-->C"®t4 (1 
) MC5^at7f-;>f-^ (6 Hi s) <Dfztf)0^ K>mi£tf<&So CC07" 
K£J*B^T*tl£*:w*7ftD 1/3-E6E7-H i s £ S it 5 „ 
[0 0 6 8] 

b) H P V7VA E 6/3U*E 7E£'J 5j! H P V 1 6 (Seedorf Virology 198 
5, 145, pi 81 —1 85 ) (Deutsche Krebsforschungszentrum (DKFZ), Refere 
nzzentrum fuer hunan pathogen Papi I lomavi ruses*' 5>'&tz) pBR32 2tC7 
P-HbU£H P V 1 6t£^VA#bi1HSU p UC 1 91C1f7'7P->'fbU 
TTCA301 (=pRIT14462) £f£T £0 

[0 0 6 9] 

c) TCA301 (=pRIT1 4462)f*5CDE 6^U*E 7 ©fctf>0)3— "r 
f>^E5Uts (Af Mil MNs i I ffltfcOmiCffASftfc) ^)t*'J=J5< 
7U*x K7#7"7-T&£U E 6M'E 7 it^x <7>IB)<7) 5 3? 7 3- K(7)3c 
^ £ 31 A ITE 6<Wlt3 K>£Kt*U 7*57 = KTCA 3 0 9 (= p R I T 

iaottaJ-teOil/DWft . ±M&Xf'< U v h <7)T U □ - h ^ S D S 'J T 7 
■J ^ T 7 5 K^r JUffm^lE&SlKO X 7s £ > • 7 P v x > 7" (C «t " J U fc „ 
[0 0 7 3] 

-t(7)^U y hi®#lC&5*t)4 8kDa (7)£"g^'> K * 7 v-Sfcfe U t^iHC 
«t'JnT«MbL, •)t^ l J7P-«7'Df< >DC<tUSir7 7 7-t:^T#5 
tX^v>x-JL'^^tiit5'7>ffi7 ? JUA';*^7T^-i:lC3SigLtN i -N 
T A (Qiagen cat n° 34510 ) IZJ: *JOX7 7> • 7" □ -y HTHJfeUto 
U^(i^^>A7KO*tll %^^To 
[0 0 7 4 ] 

SiSWvi b : 

mmz, HPV1 6fr6WL i po D1 / 3 73tf E 6-E 7 <DS*-£7>/*7 
HSx^UK+vXO^TTTtHB^TMSS-ttto 7*U^W» (3 8 8 
a a) (ON^Sgti, MD PgUtBtf^lC (^t 7< ^7 • -f >7JUX>-tz^ e>0) 

SB5!l$nT^^>/^7« (3 7 0 a a) £#T£<> U^OfOS^ (a a 
1-12 7) <D?$C St^L^X^ffE 6Bl>'E 7if3bZ a * (7) 7 * 7 S 

WC^&CtiTSGHHHHHH tffifiUTl^, 
[0 0 7 5] 

* CD7>A7SI£;&tf)7*n h3Jt4IJ:U«|!IL£ : 

SKEWtVII : l M?7"Pf'f >D 1 /3-E 6-E 7-H i s (TIT) ffifM 
A) pJjSft 

fiBSS^-7 h ft 7Dx7 7 -iz-r >tt*^-t LT 1 n#A Pef ablocO# 
:STT'2M NaCK 2 0mM*77x-h (NaHz P04/K2 HP04) 
+ T'6 00Deoo *T#SU, ^{:7U>f7-UWi(2 0. 0 0 Opsi ) 
C3@abTfflte$iS»-r* 0 JSKLtJBiS* 4TCT 1 5, 0 0 0 gT3O^, 
^U y htticT*,, x> K h*v>u^u£#'>2tf*fc«>i;;, *S&tL7>;\*7 
Ht^tffllS^U-y 2M NaCK 2 0mM*7 7 1 - hpH 7 . 

5 T' 2 IsL 2 % Emp i gen BB, 2 0 mM* 7 7 x - hpH 7 . 5 T' 1 Ek 
au**a(=2 0mM*77x- hffi%$pH7. 0T'2fEK >£o T1S*<7) 



^^2001-513986 
1 4 5 5 6) rttcH^bE 673U*E 7 □ r'-f >7~EmfE$ 0 04 ^#f®a)^ 

to 

[0 0 7 0] 

7"7^ = KTCA3 1 1 (=p R I T 1 4 5 1 2) Of^K : >/t7K- 
D1/3-E6E7-H i s/HPVI 6 £^$-f £7*77 5 K 

Bi^bE 6 E 7f>/^*W?^» 1 -2 4 91C&I£T"5*7U**KE51J 
£ p R I T 1 4 5 5 6 HMiUfc,, #U * 7-tf|f^fcOPL Nco I Btf'S 
pe lHMtt*E6E7jH£4bE$U0 5' Xtf3' 7*575 KpM 

G MCS Prot D 1 / 3 (7)R UStt^^ff A ^ *Tt^ L T 7*77 ^ KTC 
A311 (= P RIT14512) fcttUfc <*U 5 ^#!^W<Ii:) 0 
t E5U )*JE U T # 'J > 5 - -rill J£ft<7) ffi iz afc^ C o T ^ ft t ^ C 1 1 L fc 
o »^^>^7«D 1 /3-H i sCDtft(7)3-xW >7*E5tJ^EI6tZie«T5 

[0 0 7 1 ] 
2. AR 5 8^^«lK}ft 

7*7 7= KpRITI 451 2^Ap L 7*P ^E- ^ -0)&*f£g'f±U7*U v 
t^Tt^A yv^r^ltt^ISAR 5 8 (Motteu 1985, P roc. Nat I. Acad. S 
ci., 82: 88 ) izmXLtzo 

^ 3. mmft<r>mximm-p rot-Di/3-E6E7-Hi somm 

7*775 Kp R I T 1 4 5 1 2T^MlK«iLtAR 5 SCOaaflS^, 3 0*CT'5 
0 /i g/mlW^^v-f v>t«*&Ufc L Bifcift 1 0 0ml^T'it5g$ ittz 0 W&U) 
WaJtSOiai. aiS^3 9*CCv7h,LTAU7*^y^-^^-Sti^bL, 7*Px< 
>D1/3-E6E7-H i s O^tClfiJ^tj-frto 3 9*CT'0-f >*^-> 
3>^ 48#(BJ. fitlttc Mffi^^U-y K-fbU. -2 OTCT'^l/;, 
[0 0 7 2] 

4. ff*^^>M7«D 1/3-E6E7-HI s £7)^-^5 7^ U if- va> 
&&U£lHflS&tt;*U 1 OmlfTJP B S|»WjatC||jSJB-»Ufc 0 IBISt 2 0, 
0 0 Opsi T'7U>xa73^fiS7*U7S LM Aminco^Ulli (30) 
o *WttUi135t 1 6, 0 0 0 gT3 0t>. 4*CTift'bt*o 

t s <^<7)jst**(i. mmmmizm^tzotftv'&mm?) 0 u P oPro 

t D1/3-E6-E7-Hi s (TIT) 0. 2M 7* h X 

7/-;u (=/?MeOH) , 2 Onfl P04 pH 1 2 ^tD 8 M&miZ £ *) («B8S 

B#|5]. O + a^- M*S 0 aBBSx7'J7^ 4tT' 15, 000gT'30 77x^ 
1/7 h^lCT-io ±*t-2 0*Ctcimi#T* o 
[0 0 7 6] 
B) ft® 

1>Q-Sepharose7T-7 h7n-T'W?-t >^^P^ h7"5 

y 1 — 

2 2 5mlOafi^>7 , ;ut)%*S*TfiiaTK*L, 8MJS3*?. 0. 2M 
MEOH, 2 OmM P04 pHl 2Tf ft^iitltQ-S e p h a r o s e7 
h7P-*7A (Pharmacia, XK 26/20 ) ( 3 0ml«**ji/2 2 5ml±i») 
t"4 5cm/hT'i8'*8T£o O D 2 8 0nmtfX-75< XZ^T * ST', *7Ai 
SMmm, 0. 2M /JMEOH, 2 OmM P04 pH 1 2 13 <fc U >5fel\ ^tZ 8 
MJK*. 2 0n«*77x- hpH1 2 (2 7^5AgJ|) Tfc 2 <7)>5fc*£fT7o 8M 
J^3f?, 2 0it*H*77x- hpHI a C I r/)7x y7* (0. 1 M, 0. 2 5 

M. 0. 5M N a C U fi-^O^-? v 7"lit5 2 735A^M) H<t 4 5 cm/ h 
T*;^tii^^T7o 0. 5M N a C I T'iSffi L fcffi^ « 7*-JUT^o 
[0 0 7 7] 

2) -f^>iS?7< "x-f -7DV h777-f - (IMAC) 
Q-Sepharos8^f7^b0. 5M N a C I TiSW U tiffin t 7* 
WH, 0. 2M NaCK 8M£S*R. 2 0nW^77 x - hpH 1 0 tU-t UTffi 
^i:8MS*|. 2 OmM P04 pH 1 2 »¥§Hb U fc N i 2 +-N T 
A (Qiagen) 73 5 A (XK 26/20, Pharmacia ) (3 0mltttBi/6 1 ml ^ > 
7"JU) (C5. 6cm/hT'?tl»-rS 0 ^'-^5< >'C»t * * 7 A % 8MJ^5tf 
, 2 OmM P04 pH1 2 T*3fei.\ ^tr 2 OmW P04 pH 1 0 T'>5t 

9o ^t/Si 4 5 cm/ h T, 8 M^O-f 7 7* (0. 0 2 5 M, 

0. 0 5M, 0. 1 M, 0. 1 5M. 0. 2 M, 0. 5 M< = 7^7 \ &*<T) 



[0 0 7 8] 

C) 

lmact>y;^RT' AM I C O N # bCOjt^irJU^CD 5 kDa Filtro 
n Omega ttTflSftK (0. 4 0 7mg/mllC) M&tZ* 
D) 38«f 

mm 0. 5M7M*2a 1 5 0 nAt N a C K 1 OmM P 

04 pH6. 8Wn5^;I^T77' (4M, 2 M0$) lC*f UT R T T 
MT^o 0. 5 MTJi>¥->. 15 0mM NaC K 1 OmM P 0 4 pH6. 
8 [ZMT SUSOSffi HtT'f^o 
[0 0 7 9] 

IMAC^T77"li, 0. 0 2 5M< ^ ^V-^T' 3 2 kD>S&$ £ £ £ t 
tfT*. 4$3£WffiflKfc;gti}Ufco 0. 0 5 NK 5 # V*-;W8fciiJM 11 S D S - P 
AGEWC-7y-^-iftfel:j:lj 9 0 %m&ttm$ tl«o ^tl£>C02^CD 

[0 0 8 0] 

H&tfJVI 1 1 : Si^ Prot Dl/3-E7fI (cys24-g I y, g I 
u2 6-g I n) 52HPV1 6 *%&T**mttB 1 0 0 2 <BflP« 
1 ) SET*?** K0)ft« 
ASM*** : 

a) tt^P rot D1/3-E7-H i s KTST"?*^ KpR I T 
1 4 5 0 1 <=T C A 3 0 8) 

b) " >7'^7^- p U C 4*^)77^^ KL I TMUS28 (New En 
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gland Biolabs cat n° 306—28) 

- c) -i — 4 >7JH>if^7 2 2 , /W^^<72 (H.Janson£>, 

1991, Infection and Immunity, Jan. p. 1 19— 125 ) <7)/&$7* P x -f > D C7>$e* 
Ser20-Thr127 C&&-f -5=) K>CJ: U, -f > 7 JUX >if />* & <0 N S 
iD-ff >^tt«3h'>4-8 1* f HftSnti^pMG8 1 (_ti£) COR 
mteTfoZy^Zl KpMG MCS Prot Dl/3 (pR I Tl 458 
9), Prot-D 1 /3<DE?UW«t3^a^n-->^aStt (1 1 Stf 
C^jUt^f •>'>7-JKDt«)lD3-fV >W (6H i s) tf*5o 
[0 0 8 1 ] 

7*^X^ KpRIT14733 (^TCA347) (Oft*! : H i sx-JU£% 
T£»£* D l/3-E7f^ <c y s 2 4-g I y, glu26 

-*fl i n) zumtzr^x* k 

H i sx-JUffifcgLfcH PV 1 6#e>C7)E 711M3-f< >7E$U£* 
T5pR I Tl 4501 (^TCA 3 0 8) #e>ON c o l-Xba I 77^> 
> h^S*K*«fc»lc:!£ji:o+|ai»^4r-L i t mu s 2 8 Kit 7 7 P - > 
ItUTp R I T 1 4 9 0 9 (=TC A 3 3 7) tfltUfc. MRmiaa&^r^A 

«>®jafc^fitt^me^«tt*rftfc»c-fis*: c Y s 2 4- g 1 y (Edmo 

nds SlA/ousden. J.Virology 63: 2650 (1989) ) Mg I u 2 6 — * g I n (Ph 
©Ipse., J.Virology 66: 2418 -27 (1992) ) fcaURUfco E 7itG?4'03E* 
<0jHAH^ 3- v h "Quick Change Site directed Mutagenesis (Stratagene cat 
n<> 200518) T'HIlL. 7"7^J Kp R I T 1 4 6 8 1 (=TCA343) 

ufco E5«*s:t3j:u3E*oflPS5u^^E 7 a^onaa* zmt& U fc«K 

KHUfc E 7itte : f fc^£-p R I T 1 4 5 8 9 (=pMG MCS Pro 
t Dl/3) C*AUT7"5*S Kp R I T 1 4 7 3 3 (-TCA 3 4 7) £ 

tKOTc (El 7) „ 
[0 0 8 2] 

)»££>/*?«-D 1/3-E7f* (cy s24-g I y, g I u 2 6 — g 
I n) -Hi s(C-pi^TOE5lJ%0 8(C^T o 
2) Prot D1/3-E7$f (cys24-g I y, g I u 2 6 - g I 



n) — H i s/H P V 1 6£3&ET$:ftB 1 0 0 2 <&tt« 

7*7^5 KpRI Tl 4 7 3 3 Up L 7*P * - ? -£>&S£1x^ 7*U v D— 
^tt^ A 'jvyVitt^fflSA R 5 8 (Mottb, 1985, Proc.Natl.Acad.S 
ci., 82 : 88 ) i:iALTAt7< v L TW^COJfJWte^^o^TOS 
JRCJ'mB 1 0 0 2 fcttUfco 
[0 0 8 3] 

3) HHBttB 1 0 0 2C01t$S^U'K*-P rot D 1/3-E 73EH <c y 
s24-g I y, g I u 2 6 - g I n ) - H i s / H P V 1 6 CD&3£ 

7*^* = K p R I T 1 4 7 3 3 TMte«ttAR5 8 OMB (B 1 0 0 2tt 
) ^3 0rr% 5 0 ft g/rol^xvf v>£flM&Ufc L B&t&l 0 Oml^T'tt 

ftltU Prot D 1 / 3 — E 7 SE*H i s/H P V 1 6 (D'&flUZty U A 

2 0*CT'f£#b£o 
[0 0 8 4] 

4) »£Prot D1/3-E73EI (cys24-g I y, g I u 2 6-* 
g I n) — H i sMHPVl 6 CD* + -7 ? ? l J i: - v 3 > 

/TMSL/Jfcffl8&£#i*U 1 0mlOPBS«a^KSflEiB»U>U *fflfl&£2 0, 
0 0 Opsi T7U>5 L ff73ffl!S7'U^S LM Amine oTflfcKLfc (3®) 
, *CD*Atii« 1 6, 0 0 0 gT'30^, 4Tj?&>bL*:o 
[0 0 8 5] 

•tOV^Uv hffi7>l3&5*tj3 3kDa <D±W^> K * ^- v v-Sfcfe L t^'JKZ 
«t*Jnja4tU. r 7+f*^ l >>7P-xJU2 2 J 7 O^yPxODtC^*;. Zym 
e d A'bCO^ y 7P-XJU&E 7/HPV1 6l:«t*J, ^ iz X T # * t ^ 

xv>x-JUt**ttiri'7 vB7 7 ;i'*'J*^7 7'4'— tftcaieUfcN i — N T A 
(Oiagen cat n° 34510 ) tC J; *; 0 X^ £ > - 7 □ v r*TH3ELt 0 ^COU^ 



[0 0 8 6] 

b i 0 0 2<7)atti i ta'i>tcj:u**>a3&»e>7>«tufco b 1 o o 2a)>»iSiafls% 

-6 5TCC^U/c 0 
ntfcmiX : PROT Dl/3 E7 (Dmutant) HPV1 6 COffllS 
[0 0 8 7] 

-«tttt«B**-A-HPV16E7 
t 



(-20rT##) 



Zn- + U- h - -tr 7 7 d 
— x ^ n ? h /5 7 — 



Rl>'StS/l0kD-UP Pi 1 iron 



o. 22 y M 



0.5-1.0«/«L ^1?-20*C 



[0 0 8 8 ] 

a) mmmM : m®m 



-9- 



bi o o 2©;fts>**a*aiMft?#u ($*j2 5g d c w l-' coajt&s/g dtl 

«BJ}S£, BEt^yitl' If- (Rannie)CIOO Obar T 2@atd 

to 

[0 0 8 9] 

, ttlftft&IRffift : 3 N H C I TpHfc 7 . 5 U;Na 2 HPOj ( 0 . 

02N) , NaC I (2M> 

turn 

2 a) mm%)& (DMF -PALL FIVTRON) 

2 U-y Lfc«!SS»>ft (OD6 0) 0. 2 m* ? h*7ffl|fc 

«*fcPALL#e.0>ttttsav*x^ DMF i:^«T«o 
[0 0 9 0) 

2 'J ■y^-*& 1 'J v^-Ci»teUT-tf>y^PCC 1 ^ttL, 
empigen-EDTAiKiaS?S tiRjg EDTA 1. 8 6 g , Empigen (30%) 

3. 3 3ml, POi 3 - 0. 5M 4 0. 0 0 ml) O 3 ( 3 L) 

S5feoT-*>7"JUP D 1 

1 L A 1 6 3 0 0mltca«iUT*>r^PCC2*«tL, 

e m p i ge niK?^ (;*j£L-i lEmpigen 3 0%, 3. 3 3mK P 
0«»- 0. 5M 4 0ml)pH7. 501 0^1 (3D T-m7iStoT1f> 

7Vu*fftu 

(3 0 0ml) 0»77^>>8M««ifc (iJ|L-' : G u. HC I 
7 6 4 g ; Emp i gen 30%, 3. 3 3mK PO< 3 - 0. 5M 4 0ml 
) pH7. 5 *AniLT*:wt?H£qng*tU 

5f>/^«^0iiSTS : (3 0 0ml) 'vfliRJSStf* 3 ^Momst?" 

T-v>4Mttarj« (ISL-' :Gu. HCI 3 2 8. UglEmpige 
n (3 0%) 3. 3 3ml PO« 3 - 0. 5M 4 0. 0 0ml) pH7. 5 70f-f 

24 g PO43- 0. 5M 4 0. 0 0ml) T'&^-tf >7*JUQ S -W 1 
emp i gen^^tii^6Mlf^1 0§M (S3S3 6 0. 3 6 g/ 

L) T'^^— *>7*JUQ$-W2 
fi5Sl<OSi6M-NaCI 2 0 0 n#H»«» L - ' : SSI 3 6 0 . 3 

6 g N a C I 1 1 . 6 9 g , 4 0 . 0 0ml PO* 3 - ) 
#)3§!*C7)S£6M-N a CI 5 0 0mM*S«>8t ($t£E)i;£*>N a C I 2 

9. 22g/L) T'^ffiU E£0)IEttfct*U U V LT- 7(3 J: L — *> 

7VUQS-5 0 0 

4S1»R*4 M-N a C I /M«»ift («Jf L-^3R 3 6 0. 3 6. NaC 
I 5 8. 4 4 g x 4 0. 0 0ml PCu^- (0. 5 1) T'iltiiTS -If >7VU 
QS-1M 

^[:*7AOaOH 0. 5MTit% 
[0 0 9 4] 

QS-t77a-^JStiHU (QS- 5 0 0) li^<0tt«^f-7^ , *T2-8TC 

2 d) RRW^jft 

#ICQ S — 5 0 0i®#£ 1 0k0^63fi3.~ 7 h (Ul trasette-Pal I Filtron 

) -eumtZo 

[0 0 9 5] 

««>ft(-j^ L Tf -r T 7 7 < ;u h U - *> a > T 5 o 
Mtt (l^UF-P) £&T, (i^UF-R) «»a©5aST2 

5 »ft m ii 2 ~ 8 TC T fr ? o 
[0 0 9 6] 
2 e) *»flt|5^a 

II^AJU? (UF-Rli}) 6JiafETT*Sffi^7^ 1 0 0ST-0. 2 2^m 
»B7-r^5i- (Hillpak-Willipore ) T*^Sflt5 0 fti*;,ff/t:l2 0 . 5—1. 0 



2001-51 3986 
77< Jwu-ya>0Hir»j£&-tf >7";i/p 3 £tis* 0 

[0 0 9 1 ] 

cn^iTW^f 7^ti, <2~8*C) TO. 5M PCM- T'H$U£ 

P 3H#li&0««*^7**?-2 0TC?«ftT* o 

2b) Z n— Mb-fe7>n-.X7nv h7"77-f- 

P 3 H# ?ci*U ¥»<bl,fcZ n*U- Mb-fe?>n-*F F (C>i 

[0 0 9 2] 

fl)3§*«»»?"7^v>4M««» (_t&) T'&^— *>7*JUZ n-F T 
#) 5^*0)^31 4 M*8tfi>& (ISL-i :R£2 4 0. 2 4 g Empigen 
3. 3 3mk P043- 0. 5M 4 0. 0 0 ml) ?>ft^— if >7*JU Z n -W / 
±JaEtPi;T*5# r . -f 5 #7-^3 4. 0 4 gCDjl®T'&5£) 3 SM<0KR 

4M-<5^V-;i/2 0bII«W» (ML-i :R*2 4 0. 2 4 g Empig 

en (3 0%) 3. 3 3ml -I* 5 9*J-)U ( 1 . 36g) POi»- 0. 5M 40 

. 0 0ml pH7. 5) !f>7"JUZ n-2 0 

fi4M-<^y-^5 0 0n«T'UVt'-7CO*^JST*^teT£-+f>7"JU 

Zn-500 

£ E D T A SOmMStfNaOH 0. 5 MT'i^ * Z n * U- Mb* 
7rn-^5Slil>a (Zn-5 0 0) S&WtttiUx-y 7"S? 2 ~8 TCT##T$ 

o 

[0 0 9 3] 

Z n h J fb-b7pD-^^PV h^^-f-OfnittSilTfT^o 

2c) Q-t77P-^vP7h^77-f- 

Z n-5 0 Offi#£. ?t«l,¥iitltO-t77P-^F FCiiATSo 
*<r>&, *7A^ tt7Sft«)£l(i4Mttffi$ <_ti£) TiSfel*— *>7"JUQ 
S-F T 

emp i gen MHffi***) 1 0£M (»KL-'K*2 4 0. 

SfcffilX : »£c I y t a-E 6-H i s (H P V 1 6) £5fcST3*tttt«t 

(Dim 

1. £5177*5 K<DfM 

a) B^Prot D1/3-E6-H i s/HPVI 6t3- KT5 7*7* 
SKpRIT 1 4 4 9 7 (= T C A 3 0 7 ) 

b) *hU-7"h=]v** - -i-Ul«L y t AO) 1 1 7 C*3»a K>C^ 
^T«:-fW >7"E$"J£*fc4>!Slft^7*-TA*7*7;*S Kp R I T 1 4 6 
6 1 (=DVA2) o Ly t att, N — T-b L —*T*y — >T 5 ^— iz\ ( 
I y t Ail-fi^f- (Gene, 43 (1986) p265-~272 ) IC J; *J D — K £ tl 5 T 7 5 ^ — if 
L YT A. ^7*5- K^y*>#^(p<01$tff>fiS^t4**K)tl^»rS^ - h'J v 
>t^fiStT5 vjl- h'^-fX ' -i- ; E-XA^^e»tl5 0 L YTA5 >/^7fl 

7'7-r -©JWHT*«o 
[0 0 9 7] 

1. b. 7"77,= KpRIT 1 4 6 3 4 (=TCA332) C0ft$ : ftt^=CCc 

I yta-E6-Hi s/HPV16 SftffiTS^^i K 

a) ft^7JO*X7 7*li. 7*7Xi KpR IT 1 4 4 9 7 N c o I 
-A f I I I^JRE7 5 7"^ > hCOfcg/Stfp R I T 1 4 6 6 1 * & $ A f I 

I I — A f I II I *!lBR77^^>KD«»TAoto 
[0 0 9 8] 

b) £2C0*x-y7*li, p L7*P^-^-C0^TT'fflt^5f>n-7|?c I y t 
a-E6-H i s - KT5 7"7^i KpR IT 1 4 6 3 4 {=TCA3 32 
) Sft^ffiT, E 7-H i sE5ljMDc I y t aE$UO&e (Nc o I StfAf 
INI tta^ttSHKffittTAS) T'Aofc (Ei9#RS) 0 

Bl^^>/N*7«c I y t a-E6-H t sOtftroa-f< >^'K5lJ£© 1 0 

[0 0 9 9] 
AR 5 8**<7)J|$Rte» 



-10- 



7*7* S KpRIT14634£Ap L $ 1> 7* U 7 tf- 

^tt^A'Jvy^^^t^lSARS 8 (Mott£>, 1985, P roc. Nat I .Acad. S 
ci., 82: 88 ) IzmXl, tz 9 

Mm&o>*n&xmm-c \ y t a-E 6-h i $<omm 

7 7^5 Kp R I T 1 4 6 3 4 T'?f$Kte&UtA R 5 8£>JffiJ!S£, 3 Ot? 5 
0 m g/ml<7)*7x7< v>^i^Lt LBigtfe! 0 0ml + $ to if 5*0 
ttSHtliOlSk *B1S£ 3 9TClzy7 hUT^ U7V 7 £^£ttlb U c I y t 
a-E6-Hi s<n£mz\£\frt>Vtc 0 3 9XT0)-f vg 4 U*H 

, «ltt 0 ffiHS^L-7 MbU -2 OTCTffiftUfco 
[0 10 0] 

4 . B*£c I y t a-E6-H i s CO* + 5 7 £ U -tf- v a > 
JMgUtatSfcJBliU 1 0miroPBS«W»iC||JtJSair5o Mffit, 20 
, 0 0 Opsi T i 7U>xE7jaBS7'u;*S LM Aminco7««T5 (3S 
) o *<7)#itfii$£ 4*CT'30tK 1 6. 0 0 0 gT'&'DTS* ±&Oi&&®<D& 
>b<D&, JiiHa^U-y hcr>7 7 v'=i-h£SDS-#U7 7 7v'^7 7 i K>r'Jl/*St 

^ x* 51 >^'P7t^>^i:j:U u to 

[0101] 

^U7 Htf7+(C*5tt3 3kDa CD±g/\' > K £ ? -7 *>-*fe U tcfJHZ <t 
♦JoJ*JHbU ^tmf^'J ^P-^Stc I y t affittlCfc'K ^I/T 7 7 iz 7x ? 2 

NTA3>y 2 ^-h (Qiagen cat. n° 34510) C<fc U 01^ £ > • 7 P 7 KT 
[0 10 2] 

JSJfcffilXI :»^c I yta-£7-Hi s (HPV1 6) 

1. a. ttmm 

a) W^Prot D1/3-E7-HI s/HPVI 6t3-Kt57"7^ 
4. W^c I y t a-E 7-H i s^1-7^^ 'Jt-va > f 

aaufcaiist*aitiy. i omiwpBsaw^tcujsiBa-ra,, ajra^. 20 

, 0 0 Opsi T'7L->xJ£7}«a8&7*U*S LM Am i ncoT««t5 (3@ 
) 0 *<Z>«ai>at4 , C-P3 1 6, 0 0 0 gT&/i>T£o JijSOttm^Oit 

[0 10 7] 

^1^7 MiT^C 3 5kDa <OigA> K £ 7 -7 v-lfefe L tyJKZ <fc 
UflJIUbU ^^'J7P-«c I y t aJattU^K # IF7 7 ? -fe * T * 

NTA3>->'iy-h (Qiagen cat. n° 34510) i:«t»J»)I^^ > • 7"D 7 hf 
[0 10 8] 

USSWXIl :»^clyta-E6E7-His (HPV16) %%mtZ>± 

1 . SBST^** K^flEW 
1 . a . £36***4 

a) B^Prot D1/3-E6E7-Hi s/HPVI 6$3-KT«r 
7^iKpR IT! 451 2 (= T C A 3 1*1 ) 

b) *hUyh=3 7#*-- a -^-ICDLYtA£n 17 K>i:o 
^TtO=J-x< >7"E5lJ££fc+IH)tt'<?4'-T&$7 , 5*£ Kp R I T 1 4 6 
6 1 (=D VA2) o 

[0 10 9] 

1. b. 7'7^5KpRITH 6 2 9 (=TCA331) Oim : B*£c.l 
y t a-E6E7-H i s/H R V 1 6 *&3EBT5 7*7;U K 

a) JI#J(7)7xX7 7*Ut, 7*5^5 Kp R I T 1 4 5 1 2»^fl)**&Nc o I 
-A f I M$ljB£7^7'> > KCDfilS&tf p R I T 1 4 6 6 1 A'&W'hftA f I 
ll-Af I 1 1 1 #J|SR777~*>KC0*ft$?fcot 0 
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= KpRIT1 4501 (=TCA308) 

b) *KU7'h=l7 7^--a- ; E-X0LYtACD1 1 7 C^SS=l K>Co 
l^TCD=l-xW >7'K5IJ^^t4 3 fBl^^^-T*^7* : 7^5 Kp R I T 1 4 6 
6 1 (=DVA2) o 
[0 10 3] 

1. b. 7"7^a'pRIT 1 4 6 2 6 (=TC A 3 3 0) (Dim '■ fi*££c 
I yta-E7-Hi s/HPVl6 &Mt^7*77= K 

a) JMO^T^yii. ^7^^ Kp R I T 1 4 5 0 1 *^**«ENc o I 
-A f I \\#m7v7* > KOfflKWp R I T 1 4 6 6 1 /C&^Jv^iAf I 
ll-Af I III (HRR77-7*>h0>tt»TAoto 

[0 1 0 4] 

b) 852(0^^ 7 7"li. p L7"P^-4(-Wft!l«TTll^^>/f^flc I y t 
a-E7-Hi s$a-FT57'7^U'pRITH 6 2 6 (=T C A 3 3 0 
) £ftU£iJl\ E 7 — H i sE$U^£>c I y t a E?U<Z>at& (N c o I £tfA f 
t til ua£tt!Mm&T&*) ?*^fc (E891 1#H8) o 

H^Wt^Kc I y t a-E 7— H t s C0t£>C9 3 -tW >7~£5I]£E]1 2 

[0 10 5] 
2 . ARB 8ttOff$jCtc« 

7*5*5 KpRlT14626£Ap L7*P ; E-4'-(0»ieS14U7*U7^- 
v* V A R 5 8 (Hottt*. 1985, Proc. Nat I. Acad. S 
ci., 82: 88 ) lC*AL/co 

3. itfflffl**C91ffc;&tf*B$i»-c I y t a — E 7 — H i s <D%m 

77X= Kp R I T 1 4 6 2 6TJK«(£*UfcAR 5 8C0lfflft&£. 3 0tT5 

0 ^ g/mlWA^-7-r v>£fiSIS L-t L B±gtfe1 0 0 ml *T'l*$Ei* U t 0 if$I<7> 
&a*B<7>HU «BS^ 3 9TCCv7 KUT A U7*U7-y--^^St±1tt. 7*Px-f 
>clyta-E7-Hi s CO^fiSctCfS] -tt t c 3 9 r T'CDO* j.^'- v a 
>t 4B*B, mute. fflBBS^Uv K^bL/s -2 0t)T«tto 

[0 10 6] 

[0 110] 

b) 12^t 7 7'« v p L7*n*-^-WSI«TTII^^>^^f|c I y t 
a-E6E7-Hi s^3- KT ^>7"^^ ^ KpR I T 1 4 6 2 9 (=TCA3 
3 1 ) Sf^Uffir, E 7 — H i sE?!K<7)c I y t a£?lj<?>38& (Nco I Xlf 

At mi iia£tt*HKattTa$> T*ot 3#^) e 

mt^>^9%c lyta-E6E7-Hi s (?) t »0> u -x < >^E5'JtEI 

1 4lC|B«r5» 0 
[0111] 

2 . A R 5 8 tt<0ffm<£» 

7*7^ = KpR I T 1 4 6 2 9 Up L 7*P ^ -<7)^ffiS14 U 7"U 7 ? - 
^■^t^^:^ 'Jvy>^t^llilSAR 5 8 (Mottb. 1985, Proc. Nat I.Acad. S 
ci., 82: 88 ) iZmXLfZo 

3. mttOttaXZfK*-c I y t a-E 6 E 7-H i s 

7"^^ a Kp R I T 1 4 6 2 9 TJBfH£jR L t A R 5 8(7)fflJ^^, 30tT5 
0^g/mlO£x7-rv>£figj|&L£L Battel 0 0ml4>T*t»5 Ufco *M5fi<7> 
^aiBWlBI. Ifflffl£ 3 9TCC>7 hLT^ U7"U7t-^?S^tL, 7*Pt< 
>clyta-E6E7-Hi s C0^j3clCfS)^^ti:/c o 3 9 t T'O-f > + jl^'- 
va>£4B*IBU «lt to ttf^U-v K^ffcU. -2 0TCT^Ut e 
[0 112] 

4. I yta-E6E7-Hi sC0#i-77^ , ;if->a> 

aseiytiBiia*K»L. 1 omiopBs^WjStcujtigiirso mm*. 20 

, 0 0 Opsi T'7U>xiE7jaflS7*U^S LM A m i n c o TflMTt 5 (30 
) o tom&y&Z 4tT' 3 0 5}, 1 6, 0 0 0 gTjfi'L>T^ 0 

[0 113] 

KSI^^tw^^^JS 5kDa ff)±m^> K * 7 - v ->-&fe U t^'JH: «fc 
UnJ^bL. O^+'^'^Q-^J^ac I y t aRi*CJ;U, £ U'T ^ iz 7, T' * 
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NTA3>yjy-t- (Qiagen cat. n° 34510) IC.*: 'J -)I^^> * 7'P 7 hT' 

to 1 1 4] 

H&01JXIII : P r o t D1/3 E7 Hi s (HPV18) (*88®B1 
0 11) 

h7^^W5-tl/K^v>t*:M^5^>/^»D 1/3 E 7 Hi 
s H P V 

1 ) a. J|-D 1/3-E7-H i s/HPVI 8 £3£gtf £7" 

7*S KT'ifc$7*7;U KTCA31 6 {= p R I T 1 4 5 3 2 ) Oftm 

a) 7*7^ K pMG MCS prot D1/3 (=pR ITH5 89 
) li-f >7^X>1f*j>6<7)N S 1 3 — Ti K>4 - 8 1 
;u*--f >7JH>izti;7 7 2 . >W ^£-f 7*2 (H Janson t> . 1 991 , Infectio 
n and Immunity, Jan. pi 19-125 ) M7'DfOD^S er20-Th 
r 1 2 7 C*I^T K>H<MJ!ilfc3tiT^$ (WO 9 7/0 1 6 4 0 tUT 
fififl^tlfcUK^ifilSBno 9 5 1 3 2 6 1. 9 KtBHtS ft*) p MG 8 1 OK 

P r o t-D !/3<DE5IJCO«U^aCP-->^St4 (11JI* 
) &XfC%MtZ*i/>T-)l><nizto<n^-'T4 >7i&i& (6H i s) tf&Z ( 
Ell 5 £#B8) o ;(?)77^i K£tt££>M*?«D 1/3-E 7-H i s ft* 

[0 115] 

b) JSPSH P V 1 8 CO H PVyyAE GJBl/E 7 E?U (Cole 6, J. Mo I . Biol . 
(1987) 193, 599 —60S ) (Deutsches Krebsforschungszentrum (DKFZ), R 
eferenzzent rum fuer human pathogen Papi I lotnavi ruses-D69120-Hei del berg ii 1 
6>»fc) p BR 3 2 2lI7P-Xtb*:H PV 1 6 £«>fV A# 6>«MB b. pU 
C 1 9t3t^^P->1bbTT C A 3 0 2 (=pRIT14467) ^llt 

10 116] 

TCA316 (= p R I T 1 4 5 3 2 ) <0ft« 

2) ar 5 %tskamwm 

2) a. Prot D1/3-E7-Hi s/HPVI 8 £3£StT$**B 1 0 
1 1 t&ZZt 

77* = KpRIT 1 4 5 3 2 t, 7J7"7< v>lCttt£0Mllte«i*lCOUT 

oigiKta^ j p l — 2— 0&!"&§ti U7*u -y — a y vy 

A R 5 8 (Itott6v 1985, Proc.Natl.Acad.Sci. 82: 88) IC*A 

Lt. 

[0 119] 

2) b. Prot D1/3-E7-H i s/HPVI 8 5^^ b K*>> 
^MTStlB 1 0 1 2<Dim 

7*7>U Kp R I T 1 4 5 3 2&X?p R I T 1 4 5 2 3 t, *>>;Btf 

*-<o»«Si4^7 , ix7if--fe*t;3e*A y vy>«t*»BAR 5 8 (uott 

6, 1985. Proc.Natl.Acad.Sci. 82: 88) \.zm\Ltz<> 
[0 1 2 0] 

3) KBBttB 10 11 (WraStffl&fc- h7>*£>x:t U K*>>*UM4 
K0P r ot-D1/3-E7-H i s/HPVI 8 0368 

^7^U'pRtT 1 4 5 3 2TJ&JM£JftbfcA R 5 8 (DfiaHS (B1 0 1 1** 
) MU*t3 7"-7^A K p R I T 1 4 5 3 2 7iU r p R I T 1 4 5 2 3T'7#«te&b£ 
AR 5 8 (7>«BflS ( B 1 0 1 2 tic) € * 3 0 *C T' B 1 0 1 1 ftl:^^T5 0 M g/ 
ml07J7-v< *>>£flBI&U B 1 0 1 2tiUCOv,*T g/mlCD7J7-v< v> 

Ml 0 0 M g/nH0)T>t'->'J>t«ISUt L B«ife1 0 0ml*Tif»* 
o fllBOftaiWCOISk 3 9tlCv7 h l/T A U7*U7^-^^S^bL, 

T'PtOD 1/3-E7-H i s/HPVI 8 CD^fifcCft^fc-tt/co 3 9'CT 

[0121] 

»££>/*?KD 1/3-E7-H i s/HPVI 8 CO* + 7 'J •&*--> a 
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E 7 0)7^ y»1 - 1 0 5 Izm^TZZJl'** KE5U£ p R I T 1 4 4 6 7 
**&MlffiUto ^W#V>7— b'SIJS^m. N c o I 7WS p e I $!IBI§Bli £ 
E 7E5UCO 5' 7^3 ' &Cf^J. 7*7^5 KpMG MCS Prot D1 
/3Wfl]bM^CD|*A£8 ! F§bT7'7;U KTCA316 (=pRIT145 
3 2) Zfcbtzo *CDftA«E$lJi*£bTat£ttE7/HPV1 8J3£^E?ij£ 
, ?JU££>K<Cj:$y'J (E 7*<7)a a 4 3, >/\'7ft+CD 

14111 5 6) fcfMJHd? E 7iHs^ <5?7b*xKl 28G-A) + THJ£b£ 
o >/\'7«-D 1/3 — E7— Hi s/HPVI 6 lCOUT«E*U £ 

[0 117] 

1) b . 7*7«KTCA313 (=pR I T 1 4 5 2 3) C0ft$ :f^K 
*>>£H&T57*7*5 K 

a) £$0C o I E 1 Xl±P 1 5 ajt£j£££C7*7;U Ki3S£nJfiE7*5 7' 
K pBBR1MCS4 (Antoine R XtfCLocht, Mol. Microbiol. 1992, 

6, 1785 —1799; M. E. Kovach £ , Biotechniques 16 (5), 800 —802 ) 

b) 7A^77->'0)7*Q : E-^-p Utt7 , 7^5 K p M G 4 2 (WO 9 
3/0 4 1 7 BICEtt) 

c) x*b K* CD U-x-f >^E5IJSU r *CA s p A<£¥£- = * 
-£-£*rT57"7^ K pTRX (Invitrogen, Kit Thiofusion K350-01) 

7*7^5 KTCA3 1 3 (=pRIT 1 4 5 2 3) CDftfl! 

p L7"n^-^-^T5pMG 4 2 #6 CO 7 7?"* > K E c o R l-Nde 
I 77^>>K MftU K*v>CD=)-x< >^E?'jCOmCA s p A$-^ 
?-^-*ft5p TRX^bCONde l-Hi ndlll 7 7 7"^ > HStttSlb 
, 7*7 X = KA-^^-p BBR1MCS4CDEcoR 1 75i>'H i n d tl I 
a8UT7*7^SKTCA3 1 3 (=pRIT14523) tfltlt (El 1 7 £ 

#&> o 

[0 118) 

x*b K*v>ic-3^T0>E5USEI1 81CE«T*„ 

JJMSbfclHBS*»;*b. 1 0mlC0PBSiSai>atrSS!!g»T5o fflffi^. 20 
, 0 0 Opsi T*7b>x0E7J*fflB&7*b7,S LM A m i n c o T'fi&WT £ { 3 fH 
) o -t(0ttaj5«« 4tT3 0#> 16, OOOflTjft'LT^o 
[0 1 2 2) 

SDS-# , JT?' J UU7'= KyjU^l>'7X^^>. 7P y hTO^Jr 

±^COttm^CD)fi/UCO^. l»X^l/7 hCOTU 3- S D S-tf 'jT? 
'JJUT= K^HM)*liM'7iX^>- 7D 7 r< >^CJ:*j7>«rbfco 

l^prot D1/3-E7-HI s (*i)31kDa) ^.ti^Bl 01 IIZO 
i^U-; h®77^T-tilB 1 0 1 2lCOl*TJt'»*l3e£<tbfc (3 0%) BtI 
T^-vv-*febfc>r*iH-:j:*;"ejaibb. O^+'^'J ^P-7-JUJti7*Px^ > 
DlCiU, £tf*T?t*T£3fc*^v>x-^£&ti}T5'7 vBT^* <J +^ 
7T^--tflCMebfcN i-NTA3>y'iy-h (Qiagen cat. n° 34510) (C 

*J 7I7,5f> • 7P7 hTiSl^b^o SfeacOb^M* v-^feb^S D 
S-^yT^'J^T 7 ^ W±t:^$nii»K ±^>/^«C0t^)1 -3%^^ 
To 
[0 1 2 3] 

ttB 1 0 1 2Oj4t±iC0fctotC, ftUK*-» 2kDa ) ^±if+CO^- 

■7v-*feb£yJUl3*»mjtMfcU t/fP-t^tUK + v> (Invitr 
ogen R920-25) CiU'7I^5'>7*P7 KT'^^bto 

Prot D1/3-E7-h i s/HPVI 8(DftK 

*Iftx.HPV18-Prot D1/3-E7-Hi (JzltCO) 7CffiB A 
R 5 8tiU*3?l£«*tt*o ±TC7)7sT-y7'^giS (RT=2 2'C) TMt^o ^> 

/v7«ttoD2iom fc-E-^-racttcjiujaBfrSo ^xv7*cofB]. 

[0 12 4] 

ttt!bt4n;li!Ftt-2 0TCau'4TCTiaiSI. $^T*e (#Kb<ri^) tf\ 3 

d) mm& 
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PBS pH 7 . 4 6 8 6 g /ml 100% 

PBS pH7.2 560/ig/ml 81% 

PBS pH 7.0 4 9 8 g /ml 72% 

PBS pH6. 8 3 2 7 g /ml 48% 

e) HPV1 8 Pro! D1/3 E 7 £ >/*?Ktt 2 2 7 7* * J 6 
M^nic *03tt£*lli2 5. 9kDa?**K 5. 8 3 OStl^lB^T'* 
5 C ■tn«a7cSDS-PAGEC*V,^T*t)3 1 . 5 kDa lCft|< o 
[0 12 5] 

£S£ff'JXIV : HPV1 8£>n?S*D 1/3 E7<7)*6$|1 

a) ISJJ&Mt 

fiBBS^-:* h£ 2M NaCK 2 0mM**7 i - h (N a Hz P04/K 2 
H PO 4) pH7. 6*6 0 ODeoo IZlHiRU *C08L Ranni ettftttU: 

P*3T'9, 0 0 Orpm T 3 0 tK M/7 MbTSo X> K v>L^JU£>]£^£ 
t+5£tf>C, tMU^/t^KfcSCfflBIBlHS^Uy h£ 5mM E DTA, 2M 
NaCK PBS' pH7. 471014 MJ^%. 2 0mM*^7i - hpH7 . 4 
^T'llsK * UTft&KPBS pH7. 4 4>T 1 EliSfe^ TftlCT) E D T A 

IBBSffij»rot*tKCffii^S«<0 2ttTfT^) . HP VI 8 
-Prot. D1/3-E7-Hi s ( h 7 >*<7)^ * u K* v XCO^T T I 
T) S6MttW-*>*X 5 0mM P04 pH7. 6(CJ:»J-Ift, 4TCT (IB 

!SS»»(Ofcft»;fliwfca)tpii;s*r) RHSttUfco mu9^')7,\ a ict j 

AIOQ-^-T'9, 0 0 Orpm T 3 OtK ^7 httl'TS,, ir*C0. 5% 

Em p i g e n BB^L, 3 0 tK R TT"f >*aAf- hT5 c 
[0 12 6] 

b) »« 

1) a. imi77^f-f-;D7h^77<- 

1 2 5ralCO-9->rJU^. 0. 5% Empigen BB, 6 Mifilb^'T- V 
5 OmM P04 pH7. 6 7^«>¥lHbU 2 n**-* U- Mbt 7 t □- 
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7FF^J7A (XX 26/20, Pharmacia ; 5 OmWU/1 2 5mlnJ?8*b) K3c*T 
So ^7A^ifi'(b^7 7 -V>6M, P 0 4 5 OmM pH7. 6 (C J: 7 < 

>(~&TZ$T : ,%\>\ 0. 5M N a C K 5 OnM P04 pH 

7. 6T'iB 0 iftIS€ 2ml/#T'6M^£. 0. 5M N a C K 5 OnM PO 

4 pH7. 6*0. 2 5M< = #*J-MZ**)mmt& (01 B) 0 IMACT 
iSffiUt1r>y;Ut4TCTPBS pH7. 4C^UTMT5 D 

[0 12 7] 

1) b. Affi-Prep (fi&ffiflE) Polymixin (Bio-Rad) 

X> K h*v>UA^£i£'>£i*$£#u:, 2 8mg (3 7ml) <DJ5lW£. PB 

5 pH7. 4 T'^tf^aHbU/c 2ml<7)Aff i prep Polymyxin fflffi ? M ? * ^ - K 

[0 12 8] 

1) c. #*Jt 

I5cSDS-PAGEmt L fcfcER tt . f-7>-7 JU-£ 

%<7)?*s ±^3 OkDa M> K£tt*5 5 kDa <7>£2CD/\'> K£^-f 0 ?Pil5c S D S 
-PAGElCfc^THPV-1 8-P rot D1/3-E7-H i s (i±tC 1 
7 5kDa W±CO^MT±lC^ = TO <fc ? tC3gn& 0 I, * U 6u £0>BHtU 

[0 12 9] 

c) 

»«ufctaegii-2 0Tcsu r 4rT-iira, set&s (t>a?£u) #\ 37 

d) 

[0 1 3 0] 

PBS pH7. 4 6 8 6 /* g /ml 100% 



PBS pH7. 2 5 6 0 g/ml 8 1 % 

PBS pH7.0 4 9 8 /^9 /ml 72% 

PBS pH6.8 327^g/ml 48% 

HPV1 8-Prot D1/3-E7-Hi s $>^0%\tl 27?i 
^5>«tft$n*o •^^ail^ J f*t±2 5. 9kDa ^ti(ia5cSDS-P 
AGET'^3 1. 5kDa K£»TSa Stt3«£ti5. 8 3T'&3<> 
[0131] 

^SSfflXV : ffll^ P r o t D1/3-E7S* (cys2 7-*g I y, glu 
29 — g I n) 1HPV1 8 «f|pR 
1 ) lES^^^ K0>tt« 

a) IH^Prot D1/3-E7-H i s S3- Kt5^7^i Kp R I T 

1 4 5 3 2. (=TC A 3 1 6) 

b) Zf^Xl KL I TMUS28 (New England Biolabs cat n» 306-28 ) , 

c) 7"7^i KpMG MCS Prot D1/3 (pR I T 1 4 5 8 9) 

, JU^-- f >7^X>iftt7 7 2 , M-f*$-f72 <H. Janson £> , 1991 

, Intection and Immunity, Jan. p. 119-125) f)M7'PT'f >D(7)^S S e r 

2 0 — T h r 1 2 7 C2t£T5^ K>C«£ >7JH>f A'^0N S 1 3-x 
■f >?m&<»3 K>4~8 1 tfB}ft£ftT^& (±i£0» pMG810)&i»fto 
P r o t -D 1 /3 0E5'J(W*c. ^M^n--> J 7^(i (1 m*) SU-'C^ 
SSt^^>>^-JU (6Hi s) 0>fc0>0>=3— r< >^^*5 0 

[0 13 2] 

p R I T 1 4 8 3 1 (= T C A 3 5 5) <Df$m • H i s x-^«r^T SUt^? 
>n-C7f?-D 1/3-E7S* (cys27-fl I y, glu29-gln) £ 

Hi st-M'MI/:HPV1 8#&0)E 7 it^CO^-xV >^E?IJ$ t 
T5pRIT14532 (=TCA316) fr&WNc o I - X ba I 77^'^ 
> h^^ftOfcfttC^^+RI^^-L i t mu s 2 8 Clt^? P-Xb U 



TpRIT14910 (=TCA 3 4 8) Bt5 0 E7/HPV1 6 

t<o»<Htttcj:u. ffljK#ajiaa^a)*ai^jii^^ ( p ri 3) ^ts^ 

*tt*r*fcA(C-Mllc y s 2 7-g I yM'g I u 2 9-g I n %MiR L 
fc. 

[0 13 3] 

E 7a j (E-7-4 J 0^<7)»A£4v K "Quick Change Site directed Mutagenes 
is (Stratagene cut n° 200518) TH3E|Ut 0 p R I T 1 4 5 3 2 liH P V 1 8 
C0/S$!K5lj(- *i It * ^ 'J v >C0 ^ *5 »; IC E 7 Wtail 43C^tt^^JU^i >mo 
l^^Utrot, &S4 3C^U v>€*ATSfc«)C3EIIR560S21H r ? 
JU£?Tofco fJe-frW. r^^i Kp R I T 1 4 8 2 9 (=TC A 3 5 3 ) 

SEHUtE 7<0it1£^-^A:7^-p R | T 1 4 5 8 9 (=pMG MCS Pr 
ot D 1 / 3 ) IC3IA L- T 3^*7 7$ Kp R I T 1 4 8 3 1 (=TCA 3 5 5 ) 
^l/c (EJ1 7 „ 
[0 13 4] 

ffli^^>/^»-D 1/3-E7$U(cys27-g I y, glu29-g 
I n) -H i s(COL^T©E5Ui±@l 8tcl2«$ti5o 

2) Prot D1/3-E7f*(cys27-gly, g I u29-g I 
n ) — H i s/HPVI 8 ^MTSfliB 1 0 9 8 Ofttd 

^7^5 KpRIT14B3U, Ap L ^at-^-C7)^gt4byU7 ^ 
-^tt 1 ^; 'Jvy>^tt^IffiAR 5 8 (Mott£>, 1985, Proc Nat I. Acad 
.Sci. 82: 88) *7>v<v>lcH14T*SJ^M«ctt^lCO^T(DaiR 
ICJ: U*kB 1 0 9 8 ^L/: c 
[0 13 5] 

3) tHSttB 1 0 9 8 WmRVmm- ? rot D1/3-E7S!!! (cy 
s27-gl y, g I u29-g In) -Hi s/HPVI 8 

7y*l Kp R I T 1 4 8 3 1 T^MtelftLtAR 5 8 COfflSS (B 1 0 9 8*3fe 
) t 5 0 ^ g/mWCO^T-^-f y>£i$lfiL£ L Bigife i 0 Oml^T'3 0'CTlt5i 
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ttU P r o t D1/3-E 7SCII-H i s/HPVI 8 «^fi£lC|6)A» fritfc 
0 3 9tT'W-f>*a^-y3>t 4R*raaitfc„ fflHB * ^ ^ h ft IC U -2 

[0 13 6] 

4) W^Prot D1/3-E7M (cy s24-g I y, g I u26- 
g I n) -Hi sMHPVI 6 + 5 0 $ V iz~ > a > 

>*&U*:i8aBS£*¥;*U 1 0mlOPBS«afjS(3SJf!KaLfco «IS*2 0, 
0 0 Opsi T'7U>^JE7jaB&7*U*S LM Am i n c o7««T5 (3 0) 
0 -t 1 6, 0O0gT3O^, 4*CT'&'i>T5o 
[0 I 3 7] 

±&Otttfi&0it'L>0>aL ±-;*£l^ U •;/ hCOT U □ - h £ S D S U T 7 7 

a^(C*5>*|3 1kDa <0±«/<>K£?-7y-&feUfcyJl'C£*^«<bU 
-}-**"*y?P-:*-JU2 2 J 7 O^PTODlCt^U'T^-b^T'SSt^ 
^-vVx-JUtttHlTS-t^^P-^-^P e n t a— H i s (Giagen cat n° 34 
660 ) KJ: ^I^?> • 7P-; hTHJUfc. *3gro l"\MKi£$r >/*7S"rcO 
ft3~5%£^?o 
[0 13 8] 

3SJW8XVI :»^^>/^«D 1 /3-E 6-h i s/HPVI 8 

i . ftar^^s Krofl* 

a) 7*7^ K pMG MCS prot D1/3 (=pRIT14589 

) i*-f >7;ux>-^^b<7)N s 1 a— r-r >7"tI&<7):3 K>4~8 1 ^t7< 
^7— f>7JH>t*tt7 7 2 , /W*£<7*2 (H Janson£> v 1991, Infectio 
n and Immunity, Jan. pi 19-125 ) <7)^ypf< > D <7)$£j|S e r 2 0 — Th 
r 1 2 7CtB^TS=5 K>l3<t»;lljftSnr^* <±i£<7» pMG8 1<D«*ft 

T'**o p r o t-D ] / 30mmm-&n?n--><7&$L a i x 

I/C5|oit^f y>f - JWDtftOa-f-f (6H i s) tf$>Z> 0 Z<D 

7*7 K£»£*>M?KD 1/3-E6-H i s fcSS* ttawicffi^*, 

aeu fears*** u 1 0mi(DPBs««>Si(3iijtiB)i-r«o asst. 20 

, 0 0 Opsi T'7U>3-j£77afflB&7*U^S LM Ami nco7««T5 (31 
) o *Ottffi>&*4'CT'3 04h 1 6, 0 0 0 g TSfc'UT*. ±i£<Dfdl 
/t>0>&, JhifStf^ 1/7 h«7'J 3- hi S D S-#'J7^ 'J^7i K>r JUHtfi 
>*Ki^U : ^x^^> • 7P7f< >^tc«t *J^«rUto h®#4 1 K&&#) 
3 2kDa W±£/<>K*?-vv-5fcfeUfc^;i£^U"^ttttU ^t^f UC? 

S'J^iftT^AV*^^^^— b'tC3«ei//cN i -N T A3>vj.y- h (Qiag 
en cat. n° 34510) J: (J ^ 17^ > • 7" P y hTPSlU/co &g<7) U^JHi£ 
*>/^7KOtt3~5%$^To 
[0 14 3] 

"£5£#!lXVII : »^^>/^J|-D 1/3-E6E7-HS s (HPV1 8) i 
1 . 3£3l7*5;U KOfftd 

a) 7*7* = K pMG MCS prot D1/3 (=pR I T 1 4 5 8 9 
) l±-f >7;n>1f #&G>N S 1 P-xV >7"$S1^C0^ K> 4 ~8 1 #>^7< 
JU-<>7M>t1*7 7 2 , /W*^<7*2 (H Janson 6 s 1991, Infectio 
n and Immunity, Jan. p!19-125 ) CDJ&*&7*P-r >DGQ$£2tS e r 2 0 — T h 
r 1 2 7(C3ffl^r*3 KXC«tua»StlT^5 (±i£0» p M G 8 1 0)^31^ 
?AS„ P r o t-D 1/3©E5U©»U#j|^P-->yaia (1 1 ££) S 
tfC3£3!6t^v>x-^rofc»«3--r< >?UWt (6H i s) 

77* = K€»'&*>/^f|D1/3-E6E7-H i s fcACffl 

[0144] 

b) H PV»VA E 6^tKE 7 E?IJ?<7' H P V 1 8 (Cole£>, J.Mol.Biol. 
1987, 193, p. 599-608 ) (Putsches Krebsf or schungszent rum (DKF2), R 
eferenzzentrum fuer human pathogen Papi I lomavi ruses-D69120-Hei del berg ft 
h%tz) p B R 3 2 2 (C7P-MtL^H P V 1 8^yy A^bltflSU, pU 
CI 9i:t7'^P-MtUTTCA 3 0 2 (= p R I T 1 4 4 6 7 ) ^iL/; 0 
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[0 13 9] 

H pyyyA E S&tfZ 7E51) £<7 'H P V 1 6 (Cole£>, J.Mol.Biol. 1987 
, 193, p.599— 608 ) ^ (Deutsches Krebsforschungszentrum (DKFZ), Refer 
enzzentrum fuer human pathogen Papi I lomavi ruses-D69l20-Hei del berg 
tz) pBR322 tC7P — Xt 1/fcHPVI 8 ££yv A*>> e>i*(@ U p UC 1 
9U:tt7"7P-XtLTTCA 3 0 2 (= p R I T 1 4. 4 6 7 ) fc#tUfc 0 
[0 14 0] 

77*^ KTCA31 4 (=pR I T 1 4 5 2 6) (Dim * 8*£$ >^7»- 
D1/3-E6-H t s/HPV1 8 Sft8fi7*7^5 K 

E6C0T5-/K1-1 5 8t:^t§3?^Utf KE5'J£ p R I T 1 4 4 6 7 
A»S>flMST*o *<0#y>7--tf&J5£<O|BI, Nco iM'Spe l#J&®{££ 
E 6E51Jt7)5' SO' 3' SfSllfMJ, 7*7* S KpMG MCS Prot D1 
/3 0[e]UfSia^CD#A£#gUT7*7* = KTCA314 (=pRIT14 5 
2 6) fc&Lfc (02 1 £#HS) o ^W«iAtt*EyiJi*3ELT#'J>5— b'ffijS 

3-E 6-H i s (HPV16) Coi*T<*)E5U £ E) 2 2i:SBttT£<, 
[0141] 
AR 5 8ttW»$K<£» 

7*7*^KpRIT1 4526£Ap L T'Pt-^-W^gftl/yi/ y 
fc£fc*5fcA 'JV^">^t^lilAR 5 8 (Mott£. 1985, P roc. Nat I. Acad. S 
ci., 82: 88 ) lC»AUfc„ 

3. aBttroWMXlTKai-P rot-D1/3-E6-Hi sTO 
7*7*5 Kp R I T 1 4 5 2 6 Tff$Stte& L fc A R 5 8C0fiBB§t. 3 01CT5 

0 ^ o /ml^*^-f V>t**&l/ tL BiSttl 0 0ml + T*«IS$ ti:fc 0 ii&tf) 
jt^3S^C0(BJ, »Bt 3 91CICV7 hUIAU7"U7t-$?SML, 7*P^-< 
>D1/3-E6-H i s<£>-&&lC[S]frfc>tf £ c 3 9lCTO-r>4i^-*>a> 
*4B*BI, Htltfc, aSfc'NL'-y MbU. -2 0TCT«ffLfc ft 
[0 14 2] 

4. »££>^?KD 1 /3-E 6-H i s^t7^4"Jf->3> 
[0 14 5] 

c) TCA302 (=pR I T 1 4 4 6 7 ) 4XDE6ME 7©t»tf)3-f 
<>^E5Ut. E B^t/E 7il^C0fSl«1 1 2?U=t* KOfc***AU E 
6Wi^ K>€»iU, iLT^U KTCA 3 2 0 (=pRIT1461 
8) =pl^»^UfcE 6SU'E 7 Zl-x-f >^E5Ut^S (H g a I StfN s i I 
MtOfflCflALfc) ^^'Jd7^b^^ KT^r^-TBtffiLfc. 02 3 t 

[0 14 6] 

TCA328 (=pRIT14567) (Dim : M^t > D 1 / 3 - 

E6E7-H i s/HPVI 8 t^T5 7*^^^ K 

B^E 6 E 7^>/^«075>'» 1 -2 6 3 trffl^T 5 5; ^ U^-^ KE5U* 
p R I T 1 4 6 1 8 A^lt^gT^o 'tCDtf'J ^ 7-t'^JS^Ol5|, N c o I 73^* 
Spe lVJKMtt*E6E7M£E$iJ4>5' y3U'3' SBtC^U, 7*5^= KpM 
G MCS Prot D 1 / 3 C0RU®tt^(0f*A fctfS LT 7*7 KT C 
A328 (=pRIT1456 7) tmUA: (0 2 4 $#^) c ^OffA^tE 

•*«!1£2>/^S-D 1/3-E6E7-Hi s (CO^T<7)E5U t EI 2 5 ICfS 

[0 14 7] 

2. A R 5 8tt®ffHMs& 

77^i KpR I T 1 4 5 6 7 UpL 7"P ; E-^-(0^S©tiU7'U7+f- 
t-Stt^A 'J V^">t"Srt7t»BAR 5 8 (Mott6> 1985, P roc. Nat I. Acad. S 
ci.. 82: 88 ) IC*AU£ 0 

3. BWttiOimiBLXmm- P r o t -D 1 /3-E 6/E 7-H i sWfti 
7*7^^ K p R I T 1 4 5 1 2t^»ilftl/tAR 5 8C0«BBS^, 3 0*CT5 

0 M $/m\<D±-)-?4 v>^L/;L BtgHfe 1 0 0ml $ ti: t 0 *#5SC0 

j^afflOIB!, affit 3 9"Cl:v7 HUT x U7"U7^- t^S^bL, 7Pf^ 
>D1/3-E6E7-Hi s <n&&L\Zfafrt>Vtz„ 3 9tTO<>^i^-> 



[0 14 8] 

4. M£$>'*?nD 1 /3-E 7-H i s (HPV1 6) CD* r ^7 3* 'J if 

— *> a > 

ace u tana i omiopBsttWjatcujtJMrio anas* 20 

, OOOpsi T f 7L*>?-E;*)ail&7V;*S LM Ami ncoTfi«T5 ( 3 111 
) 0 4*C?3 Ofl, 1 6, 0 0 0 gTi*'t?T*o 

[0 14 9] 

■y HB#+lC**ft4 5kDa K* ->-*fe L fe^HC J: U nj« 

ibl. 7tf*^y7n-^UiS7"Px<>Di;:j: *K MT'^t^T'^t^f 
y>x-^*ttdir5^*>ll7 7 JU*U*^7T4f--bXaeLfcN i - NT A3 
>>^'-h (Qiagen cat. n° 34510) C J: *J ^XX* > • 7~Q ■> KTHfc U*: 

[0 15 0] 

HJfetfJXVIII : 7 7^>»JW 

7 75->£, «A R 5 8 « k 6ff)*IIB4 , T*a*nt$troi5ijA>&0^>^7M 

TD-JUtWfflLt, 3 d e-O-TvJMb^^^^^UJUSKA (3D — M P 
L) Xtf*BSHb7';i'A-'7A£li3 D-MP L5tf/XttQS 2 1 ©tR^HB** 

[0151] 

3 D-MP Ltt?7AHtt«BHiNl' : t*7 • = K 
(LPS) Oit^mz.ffi.nitltzWmT'&Zo Smith Kline Beecham Biological 
s TfrofcSStttl. tt>*a)t"t7^i:a*^*3ttfc3 D-MP L^JSttSl/T 
H 1 fiOfflBSfejffitt©ia|^%ii»r 

(Ouillaja Saponaria Molina ) ffl*0ttJfcO)ffltttti$#6ffi8$ nfc 1 ^>0)^ 
#->-PA*J : ^nut^^ftW'JV/^iiMS^K^^OfiLfft^TSCT 

z OKftWU B6 2, 3 D-MP L (5 ^ g) . QS 2 1 (5 /i g) £ 

vmmmt or 5 o ^ g/mio^^ >;nfjut 5^inHTaae«iic2ipx.* 0 17 
J^>3>§iai§l0 5 0% (1 0 0 >i i co&^-M topics 0 fx 1 ) tc^b 

yaA> h£2>/t7S£ P BS fclCJ: UHKLfco 

[0 15 6] 

PROT D E 7 77f->fitffiT(0BI«m*tt (HP V 1 6) 
/^KP rot D E 7 

yp-ri' >d wv r 7AHEitaa®^ : E7< juj*--r >7Jux>-t?o)sistiitttj u 

£U*7"P^<>T'&£ 0 Wo^" tUT(7)7'Px<>DC0 1 0 9 CDftftj 

<7>&»<D*t.Xft ^W^4'>^-^U7'«tt€=tr*77^>taW4 
iT5, *CO#U££fir*gCD&UQS 2 1 3 D-MP LSO'S B 6 2 t^lClB&J 

[0 15 7] 

HSfcxix :±^ffifflSi^bHK 
ASUfflflSS T c 1 : 

C 5 7 B L . 6^7*A l ^-&S&jLj£8HB§£ H P V 1 6 E 6^U'E 7 (C«t *J 
^JEfbU #^>£tt1br a s*>3y->7Mft»UTE 6£tf*E 7 £5£i|T 
£B«ai&Sfcftofc (LinKYb. 1996) 0 E7 3&SB* v*)^HPV1 6 
E7 Mab (Triton Corp. Alameda, CA) 'fcffll^TBfcfbiliSfbT C 1 (7) F A 
C S*^CJ:tJ«B**lT^5 0 
[0 15 8] 

®m&B : 

tt»ttrt«(MT«l5ir5TC 1 aflS£ h'J7"'»fiiIL, &I&>f *4ftT 2 ID. 

TO^co^fflijBistcs. c. ;iAu; 0 its:* titzmmnfemttmt z 

fctoic, T C 1 aBSS^ 3 X 1 0e 4«BSS/77^£0^*T'iiALto ffl«>±A 
#1W2iSlZ. P B S4"fe I < it 3 D-MP L, Q S 2 1 JStXfS B 6 2 ^CDJE. 
1*3(7) prot D1/3 E7 His 100^1 (50//I/S) 
T'XliP B S h L< K7)*79?f>i*il/t, £*<D 7^-7*11 
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[0 15 2] 

3 D-MP L;8U>JUA£^fc*^C0ft&£^fc7v-*>U:, WO 9 3/1 
9780 Xli 92/1 6231 CIB«5 ti* t»<D tH«KiH8T5C t^T 1 5 

o 

Smith Kline Beecham Biologicals Tft.o fc£ttU* ttiftllStfT H 1 Mfflflfc 
ft1$fGSO^O«Sa(IC*ilt5 3 D-MP LSU'QS 2 1 Offl^tfOWbtffcft 
P»»tKWL,Jto ClCOJ^frffilSCtSfc^v-^lJUS 5 7 5 0 1 1 0 (ZK« 

[0 15 3] 

S/7KX7JUva>(±2'Pa)>A (^7in-W^^7U» , £tf?Ub 
8J£ UTwe e n 8 0 P B S ft5<> I7Jk> 3 >B, 5%* 

7TUX 5% h=!7iP-Jk 0.4% Tween80 1 8 OnmCD 

fJSUS^L. S B 6 2 t UT^btiTt^ (WO 9 5/1 7 2 2 0£#Baw 

;t) * 

[0 15 4] 

Smith Kline Beecham Biologicals Tf7ofc3?BW. £ CQO/WX7JU *> 3 > 

£omp l/qs2 1 ^<DmmtfZii$<n&m\immzw^mn£vzzttu 

I7^> a >SB62 (2««fttt) COISS 

T w e e n 8 0 fc 'J >»««ttJB>8ja (PBS) CiS*' UT P B S + 2 %ig>fc 
^T5„ 1 0 0mlCD2fSiS8X7^y 3 >£fftT5t#>tC s SgCDDLahU 
7i P-Jl'^U r 5ml<7}^ J 77 7 U>^ fc'JU^* -> UT^f* t>R£T*o 9 0ml 
OP B S/Twe e rvJSiftfciQa.. ^^vS^T^o ^CiU tXTJlyg 

*Jtt'hatft<bT* 0 iUfc-»*tltt1 8 OnmCD^S^fc^TSo 
[0 15 5] 

P rot. D 1/3 E7 QS21/3D M P L^^HRQOnR 
Prot D1/3-E7(5^g)£1 0f&»*WP BS pH6. 8SU'H 

5C0C 5 7 B L/6-77* (If fa Credo) Sffll^fco ^^^tBflfJ^ftCO^^T 
Htw2SI, ^-^-Lfto ¥*DHSM/7";i'-7'£f*!2 6 C^To PBS^p r 
ot D1/3 E7 H i st'^lJPBStL<(i7vaA'>hC0^T'7^f 

>fiaufc-7-7*«:&«u:i£5T*M* (o - 1 otmmthfo/Vfr-zn *n 

IS^to JSWt:. 7vjM> h4>p r o t Dl/3 E7 H i s^77? 
>^«L^5(O^^^COv^4 OtfMtftiaf, 1 EWtttt^tttoT/hS 
<#o$£4-HS£4 0 BSC«l$ttt„ 7 7 vaM> h+cn9J 

ltHPVH^^f>/^«prot D1/3 E7 Hi 

[0 15 9] 

2X10 e 5 OfflflSOTU 3 - ht, 7f 77^< 7Db'-7' (Sigma ) lc 
i*'>iBJt (10, 1 , 0. 1 i* g/ml) (7)prot D1/3 E7 His£ 
n- hUv Xin- hU4^9 67xJb7*U- h^T 3 Sim UTX*iTtt»* 

rt-easssnffffiut (7 2 h r s) 0 Tassit^* 3 h^^ v>ffla*icj:»; 

[0160] 

027SU'28ti. PBS, 3D-MPL, QS21 SB62, Prot 
Dl/3 E7 HisM'Prot D1/3 E7 His + 3D-MPL 
, QS2 1, S B 6 2 :ro7ya/<> htCJ: U^^TfflS L tKaBSS^t/'J > 
/nfi«aSOii5it«l»TSp r 0 t D E 7 COfilT] S; Jt«c WKrtWBufll 
HMtfSS^v 1tfeC7)y ? ^-7'tJ;b«(UT7'va/\> h+p rot Dl/3 E 7 
H i sT%,&it{stz-7^X?<Dfr1&lH£titzZl:*7jit 0 
[0161] 
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1 B$|B]<7) PBS+1 %#t£9 vriait+T'^fSflltf)^ f<7)Jla;f ^SafOfflffi^^T 

(i/io o?te»r) mmwzmRL, 4tro/Nt, x«3 7rr-9 Ott 

, -O + iA-hLto PBS T we e n 2 O^TiStofcflL 0. 1 %G)\i* 
^--JMtt^ftaT^^ I g (1 /1 0 0 0) Xli-V^tt^X I g^^^"7^ ( 
±ST'I gG, lgG1, tgG2a, I g G 2 b ) fitlfllit ( 1 /5 0 0 0) £ 
3&2iJii*fc tTffii\ 3 7TCT9 O^O-f >%a^'-*>a>fl)«. ^t + v^ 
— -b'tCte^^ -Sfc^. h7't'y'>tjP3i., TMB (t- h^^M^vyV 

/^ + ->h') SMHTffliv 1 0»«, ^(DSICS^ 'SO* 0. 5M 
Tffi^t, O. D. 4 5 0 ^£Ufc„ 
[0 16 2] 

nwtiiE t^mmm^n^&minimt urea 2 9 c^t. 

.Ift P r o t D1/3 E7 HP V 1 6*44(0 2 El^ii AC 

J: Ug^fcSjOTO&i* ft* £ t ft ^To 

?">'jA'> hS B 6 2, QS21+3D-MPLO#STT'Prot Dl/ 
3 E 7 £&AUfciS£, *4^l^E 7*/ttttffte>ft£ 0 
tO 1 6 3) 

I gAM gMt, 7va/OhSB6 2, QS2 1+3 D— MP L *CD P r 
ot D1/3 E 7 fc^ifc^^OjUiiB-eS A, t^n«Jfll}JI^>r^t»tt 
t±i ^ ft£#o£ 0 ^RSfiillC, £ I g G V^Mt P r o t D1/3 E7JH#£ 
^*fc^7*<07?*>£«i::J:U'>Ui«;HlU 7yjM>hSB6 2, QS 2 
1 +3D-MP L0^>/T7»^(7)^l)DlC<tU^:t <«AQUfc„ I g Git 

T. affiLfc I gG^^7^^TOI! { I gG 1 , lgG2aMloG2 

b ) ommtmbnt % ic n>g^ <* n t *fti*tt;s ?nn^:ts^t 0 

&^ffi£ft£±g£&Mli£T0) l 9GW8 0%S£^T I gG2 bT'&'K C 
«)*fi It-* C , T H 1 fi&j£ftS0>R*c:ma l,TV*fc^t>ft3 0 

E13 1 £tf3 2 S/r, mfiSltiI>j WflBanKBPraTU s&*|SSlC 
43V-^T«*$ti*J:^(w, SB62, QS2 1, 3 D-MP L7y'a/\'> 

03 3tt. >&0»3&tRIIIC 3D-MPL, Q S 2 1 0/W7 7 yj/O 
CnfillUfcProt D1/3 E 7 ? WT7 ? ? >&=ffi L O^COlflL 

T<7) I g Git 7 7 5^ (I g G 2 a , I gG2b, I g G 1 ) lCfcuT>!£ $ ft 
I gG2bA f il g G© 7 5 %«^r±»*»fiT** 

c tjt^H^^dftfco 
[0 16 9] 

H&#IXXI :Prot D1/3 E7 (HP VI 8) "W^^^igftHlfc 
?0^5, PBS3tUQS2 1, 3D-MPLMSB62, W09 6/3 3 
7 3 9 (CtBtf$-ft*DQ MP L£liW09 8/ 1 5 8 2 7 C|Btl£ £ ft3 D GT 
^AMPL^OI 00^ l(0pr ot D1/3 18 E7 His<>h"7 
• 7-7 h • K (5 0 n I /7 7 h • rty K) 4 5 /i g T' 2 iMfflHlT 2 0, 
77^>}gffiU£ 0 8GE©6-8iI*&B a lb/c^7* (If fa Credo) 

[0 17 0] 
*»7 7t-f : 

Kttttl*J7 7 -y-fc-r (Dittos 7 7^>iSfl|Ut79^^e>(0BS|KXii|^a i >l> 

2X 1 0 e 5teSS<7)TU3- { 1 0, 1,0.1,0.01a/ 
g/ml)£>prot DI/3 18 E7 H i s T 9 6 9 i JU7*U- h ftC 
30fi«UTAftT^««ailSSK»^TmimLt (7 2B#(S]) 0 T*fflfl&if$it 
£3H*$>>fflii*U:j:^MiEL,A:o MiftOf^^ (cpmt> 
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[0 16 4] 

*777s p B Ss £ft#J 1 W7y'a/\'> K S^gOprot DI/3 
E 7 H i sXB 1 0 0 ^ I (Dg*4>7-y h • n*7 hF*3£>3l5&#J 1 (07yiA> 
h^COS /i gCOp r o t DI/3 E7 H i s <Dt*f ft#? 1 4 BISlfST 2 

[0 16 5] 

: 

Ht)^U^77^>igfl|^4ii{SlC. 77^%«MIC*^T2X1 0e5 
TC1fflgS/?7^S. C. T'$5U;„ KRttrt*M^i#»+OT C 1 IHB&* 
MJ^v^it, *RfiLi*tti6T2l2U i±Al/;„ fe^O^u-T'Uiffii* 

fc5E«v5^^H«^fticoi^T. 1 ilfBli:: 2 [§k *-$-U£<> 
[0 16 6] 

0.3 Ott, SB 6 2, QS2 1, 3 D-M P L7>a/\> h+WE 7 
KTfl)7^?>««* f . MOl££*fflR$1*/^ T ■>* hi U<0 E 7 2 > 

[0 16 7] 

KK'&rt t -y -t: -r a> t «> K , «; t mm & e> swsi^mii u >/w * b 

±^C0JfttJK$S!U^o 2X1 0e5O7'j3-h^ ^t-; W< ^Pb'-X 
(Sigma ) C«^iiJt (1 0, 1 , 0. 1 ju g/ml) (Oprot D 1 / 3 E 
7 H i s 43- hU££l;t:D- hU&l^9 6 7xJU7"U- hF^i: 3 Efi&T'A 

ftfco 

[0 16 8] 
[0171] 

W\3 4 ^l>*3 5 11, P r o t Dl/3 18 E7 Hi sBProt 
DI/3 18 E7 H i s+Tvjl/<> hOl^f ft ^tZ J: M^^T7*7 < 
AUfcW*agSXU'J>^»B»«SW«91$«»r*p r o t Dl/3 18 E 

Jl^ft, J^WWtCTyjx/O h+Op r o t D1/3 18 E7T$fe*JHfcU 

Sjt^tttlidftfco 
10 17 2) 

ISiftXtt P r o t Dl/3 18 E 7 ( 1 Rit 3 p g/ml) tft 9iWK^ 
/cit-f h*<> (I I F N g ) I3f2 cf ft^ife'J E L I S ACMJ 

>ias:Lt : 

I F N g (Genzyroe ) 

I F N yCO^l^Genzyme /)>eOKi$:ffl^TE L I SACJ: Utr^fco ^> 

y^xtf^^jat^x^*; 5 0 ^ 1 x-fflv^/co 9 e^i^-f ?p$y 

7"U— S (Maxisorb Imnuno-plate, Nunc, Denmark) Bft, 4^CT', — 
- h«Sifii$pH 9 . 54" 1. 5 /i g/mlli&tRU£nA*£-i7i7 77, I F N y 
5 0 ft I -p4TCT-ft, 3~ KLfco 7"b- 1 B*|HJ, 37'CT, 1% 

7'>Jla;»7 7 J^i>St/0. 1% Tween20 (fifOiSjft) SttPBS 
1 0 0 I tO + jA'-Htc fiSM»i^4 3 (7)fctK , g i rtfim (1/2T'B8fe 
) *>&O±i»<0 21S**Rtt%t/L I FNy-D-h<t7*U-hCijqx, 1B#|B]3 0 
3 7tT-f>+jA-M/fco ^O^-KPBS Tween 0. 1 
% (ifcifrifc) 74@, >5fet^ ft^HSO. 5 ^ g/mlC^PiSai^T^IRLtt J 
^>:>'>'j^- ! FNy %&*<?)1xMzmX, 3 7 r T' 

1 B#|S), O^ja'- hUto ili^T')^, taWtt'tfiiSiC 1 /1 0 0 0 0 
TftlRl/fcAMD E X=I>>zL>f- h (Amersham) ^37rT'3 07>. AD^^: 0 
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7*U- ht±ftO)ift*Jj5fcl.\ 15^ 50^ IOTMB {Biorad) t<>*aA' 
- h Ltco H2 S04 0. 4 NTffi# it, 4 5 0rvn£ffiA,£ o So 

f tma x P r o ( 4 * - $*$3£> lUU^ftS I FNy|g$) 

[0 17 3] 

I L 5 (Pharmingen? 

I L 5 Pharmingen* 1 bC0fc£3££ffl^T E L I S A IC J: *Hto fc« If 

>7>atfftft;S,«7x^;5 0 /, I ?ffli*fc 0 9 60i^^n^<f^ 
h (Maxisorb Immune-plate, Nunc, Denmark) £— RSfe, 4 tT\ — # 
KISaij$pH9. 5C1 |* g/mliCftfRUfc5 0/<lff)7"; htt?0^ I L 5 

0. 1% Twe e n 2 0 1 0 0 p ! P B S (tt?DfrifT>ft) t -f > * a 

I FNy-3- Mb7V- McflQ*.. 1B#|Hj30ft, 37TCT"r>4i 
^'-hU. ^A-hiPBS Tween 0. 1 % (>3t»>8) T 4 [5], 

7 hffiv?* I L 5 t&^OOx^lZbtiX, 3 7TCT1 B#(Bh -f>^jL^- KU 
fco »T';m mmm%i<P 1 / I 0 0 0 0i:^)?U:AMDEX3> 
yal - h (Amersham) £ 3 Oft, 3 7 trip* to -tilCO* *J 7* U - h € 
, 1 5ft, 5 0/ilCOTMB (Biorad) >*n. A- h L fc« * WJSJfcfc 

H2 S04 0. 4 NTffltStf. 4 5 OnmTiS/bfio Sof tmaxPro (4 
n5*-*m&) C**J«*fl8 UMfex.?'** i.L-5) tffl^TMSft* 
U, pg/mlT'^L£ 0 
[0 1 7 4 J 

7^-7*£it^T, S B AS 1 c 7M&U£2>/t7K£^3L£v7*0)7"Jl'- 

gGK 48« lgG2aSU'43% IgGK 44% lgG2a,ft^ 
5£ 7J frfcfctfSS U , T < V $ -f y»Jt OTO £ v 7 h t # 9 D Q T A TBffl U 
*l* 0 Ba I b/c v O^K-fc ItS 1 gG2a7 7 -fV*-( r 7' 

OlSflMlDQS 2 1 , 3D-MPL5VSB6 2 OS 2 1/3D-MPL7y 
j.M> htfftSftttfciSWTH 1 S7"P 7 < ifilP? »J , S B A 

S 5Um*>ft#TH 2S<0fc££B*T*;:fcfc*«T*o 
10 17 8) 

r% $ n s n a t -r v * < 7"<Dffl&tt»£a>ifc« * „ 

S^ll, jB^^ >A*7fl : 1 /3 Prot DStfH P V 1 6<D^#|2 >/* 
7«E 7 * r »ftfla*±#fl<iffin«Mtt*BI»Ta^ttBEWL. »£$>A7 
I: Prot D 1 /S^tfH P V 1 8C0E 7 fc^O^lCti^Tfe&flCtSfc^ I, 
T^5o prot D1/3 E7 H P V 1 6»££ >/^RT'«7 7^>8 

^eiitifcfflfenaALtH p v 1 6 co e 7 %ftaf5'hd<r^«>«jtsn/cB 

10 17 9) 

S^rtt, 7y'iM>h>t>«)Prot D1/3 E7 H P V 1 6 £ >^7ff 

S^tt, 3D-MPLtt7*>'a/i>h^T?f7)Prot D1/3 E 
5 7 BL/6v7X*i;:fintfJi*ftfc±g7M V*-f7*l gG 2 btlTH 1 fflft 



4$S 2001-51 3986 

[0 17 5] 

«>TBtM F N y^jS^eSStl, 7">'a^> ^ A«i W((7 5 - 1 0 
ftflMflQjFfflSfSn*. I L-5li, SBAS2TyjiA>h;gi)Q*>7^K£ 
^ifc7^^ff)^-7"tCl3l^TO* I L-5 Z&mt%Zt&T'$tz 0 

0 3 6X^3 7U, ft^»KXttU>^««IS<OK»*rtW*iJ»»0)if-f 
<> ( i FNyMl L 5) COirt^ffJ*ta P r o t D1/3 18 E7 
H i s0>fiE**ifc«T*a 
[0 17 6] 

2. 5 M g/m!<Dffi$ilU/cp r o t Dl/3 18 E7fWKHPV. 
1 8*3-hStltfiiflitUTffli^ 3 7TCT1 B#|BI. PBS+I^Sf^y 
Jfoif^lCg^DU/c^ ^<7)ifiL;t^ma^W?ST (1/1 0 0Tte«)T) 
#IRU O/NT4TCT9 0ft. 3 7 TCT-f >*iA'- h L /c 0 PBS Twe 
e n 2 0-P)3tofcflK t'^^-JHtl'^AV 0^ I g (1 /10 0 0) 
^•77 1 gt^7^ (^STI 96, IgGI, lgG2a, I gG2b) 
ttKHi* (1 /5 0 0 0) ^-M^tlTffll\ 3 7TCT9 OftO-f > + aX- 
•>a>Oft, ^JU* + *>^--b'lie^Lfc^ hU7"h7t:'>'>£tlD3U TMB ( 

JSrtJtH2 S 04 0. 5M7ffltH, 0. D. 4 5 0 ^3iJ^U/co 
[0 17 7] 

Prot Dl/3 18 E 7 JM*tf) 2 ISKOaATtttoTBi^^tftt 

114 S I g G-*7"?7*««j£0ft#T(±, 7y*iA> DOS 2 1, 3D- 
MPLXHSB62, QS2 1 / 3 D-M P L C0#^ETT'^ >/^H^>iA U t 
I gG2a^7"^<y<0lfl^A^Ult^0tCi:^^t:^Tva/N'>h^ 
ttl^WRTIgGI 4 6%, lgG2a 3 2 %fctt:'<T&* 2 8 % I 

[01] 

^>/TCJSD*t/3 E7 his 

I MDPSSHSSNM AMTQMICSDKJ UAHRGASGY LPEHTtESKA LAFaQQADYL 
5 1 EQDLAMTKDG RLW1HDHFL DGLTPVAXKF PHRHR1CDGRY YVIDFTLKtJ 
3 101 QSLEMTENFE TMAMHGDTFT LHEYMLDLQP ETTDLYCVEQ LNDSSEEEDE 

1 5 1 IDGPAOOAEP DRAHYNIVTT CCKCDSTLRL CVQSTHVDIR TLEDLLMGTL 
10 201 CIVCPICSOK PTSCKHHHHH * 
Figure 1 b 

S yj t O n P r o t D t h r 1 25- E 7 - H i s 7- - H 38 9" & 7 5 5 ^ K CD HP. 5' I 

[HP vi6»e>z>E"n 

15 I aTGGATCCAA gcagccattc atcaaatatc ocgaataccc aaatgaaatc 
5 1 AGACAAAATC attattgctc accgtggtgc TAGCGGTTAT 
TTACCAGAGC 

101 AT ACGTT AG A A.TCTAAAGCA CTTGCGTTTG CACAACAGGC 
TGATTATTTA 

IC 151 GAGCAAGATTTA0CAATGACTAAGGA1GGTCCTTTAGTGG 

TTATTCACGA 

2 D 1 TCACTTTTTA GATGGCTTGA CTGATGTTGC G AAAAAATTC 
CCACATCGTC 

25 1 ATCGT AAA G A TGGCCGTTAC TATGTCATCG ACTTTACCTT 
21 AAAAGAAATT 

301 CAAAGTTTAG AAATGACAGA AAACTTTGAA ACCATGGCCA 
TGCATGGAGA 

351 TACACCTACA TTGCATGAAT ATATGTTAGA TTTGCAACCA 
GaGACAACTG 

JO 401 ATCTCTACTG TTATGaGCAA TTAAATGACA GCTCAGACGA 

ggaggatgaa 

451 atagatcgtccagctcgacaagcagaaccggacagagcoc 
attaCaatat 

50 1 tgtaaccttt tgttgcaagt ctgactctac gcttcggttc tgcgtacaaa 
15 551 GCACACACGT agacattcgt actttggaag acctgttaat 
gggcacacta 

60 1 GGAATTGTGT gccccatctg TTCTCAGAAA cc aactagtg 



101-1] 

GCCACCATCA 

651 CCATCACCAT TAA 

Figure 1 
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7535 pRI T 14497 (T C A 307) (Dim 




2001-51 3986 

PROT.OI/3 E6 His/HP V16C5KJU 

A TOG ATCCAAGCACCCA7TCATCAAATATGOCGAATACCCAAATC AAATC JO 
; AGAC AA AATC ATTATTG CTCACCGTGGTGCTAGCGGTT ATTT ACC AC ACC 100 
ATACGTTAGAA TCTAAAGCACTTCCCTTTCCACAACA GOCTGATTA77TA Ho 
G AGC AAG ATTTAGCa ATO ACT A A OG ATGGTCG TTTAGTGGTTATTCACG A 200 
TCACTTTTTAO ATGC CTTGA CTG ATGTTGCCAAAAAA TTCCCACATCCTC 250 
ATCGTAAAGaTGGCCGTTACTATGTCATCGACTTTACCTTAAAAGAAATT 300 

Ifl Ca A AGTTTA GAAA7G aCaGaaaaCTTTG AAACCA TOOCCA TGTTTCAGG A 35C 
CCC AC A GG A OCG ACC C A G AAA GTT ACCAC A GTT ATGC ACAG AGCTtJ C AAA 400 
CAACTA TACATGA TA TAATA 7TAOAATGTGTGTA CTGCAAGCAACAG7TA 4SO 
CTG CG ACGTG AGGT A T ATG ACTTTG CTTTTC GGG ATTT ATG CAT A GT AT A SOD 
TA G AG A TO GG AA7CC ATATGCTGT ATGTG ATAAA7GTTT AAA G TTTTATT J JQ 

15 CT A AAA TT AGTGAGTATAOACA TT ATTGTTAT AGTTTGT ATGGAACAAC A 600 

ttagaacagcaatac aacaaa ccgttgtgtgatttgttaattaggtgtat 6sd 

T AA CTGTC A AAA GCC A CTGTCTC CTG AA G AAAAG C AAAG AC ATCTOQ AC A 700 
AAAAGCAAAGATTCCATaATATAAGGGGTCGGTOGACCGGTCGATCTATC 750 
TCTTGTTGCaGATCATCAACAACACGTAGAGAAACCCAGCTGACTAGTGG boo 
20 CCACCATCACCATCACCATTAA B22 

MDT>SSHSSNMANTOMK SDKl II A HRC ASG YXPEHTLESKaLAFAQQAOY L SO 
EQDLA M T iq^Q R], v VI HDH FLDG LTD V AKKFPHRHRKDG R YY Y 1 DFTLKEI I DO 
QSLEMTENFETMAMFODPOERPR]OJHJirTELQTTlHD»ILEC^CK.OOL 150 
:< LRMVYDFAFKDLClVYRDGNPYAVCDKCLtFVSKJSEYRHYCYSLYGTT 200 
L E QQ YN KPLCD LU R CINC QtCP LC PE EKQRHLDKK QKF KK1 R.G R W7G RC M 250 
SCCRSSRTRRETQLTSGHHHHHH. 274 



30 

Figurr 3 



Figur*2 
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PROT\D1/3-E6-E7-Hia/HF V16C9625'J 

ATGGATCCAAGCAGCCATTCATCAAATATKCGAATACCCAAATGaAATC 50 
AG AC AAAATC ATT ATTG CTC ACCGTGCTG CTaG CGGTTATTT ACC A □ A G C 100 
A T ACGTTAG AATCT AAA GCA CTTGCGTTTGCA C AAC AGGCTGATT ATTT A 150 
G AGC AAG ATTTAG CAA TG A CTa AGG ATGGTCGTTT ACTGGTT A 1TC A CG A 200 
TC ACTTTTT AG ATGG CTTG ACTO A TGTTG CGAAAAAATTCCC A C ATCGTC 2i0 

atcgt aaagatggccgttactatgtcatcgactttaccttaaaag aaatt 300 
ca aag ttta g aa a tga c ag aaaa ctttg aaacc atgg cc atgtttcagg a 350 

CCC ACAGGaGCGACCCA G AAAGTT ACC AC AG TTATGC AC AG A OCTGCAA A A 00 
C A A CT A T AC ATG A T ATAA T A TT AGAATGTGTGT ACTG C AA G CAA C AGTT A 450 
CTGCG ACGTG AGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTATA 5 00 
TAG AG ATC GG A ATCC A T A TG CTGT A TGTG ATAAATGTTTAAA GTTTTATT 5S0 
CT AAA ATTA G TGAGTAT A G A C ATTATTGTT ATAaTTTGTATGG A AC AAC A 600 
TT A G AA C AGC AA 7 A CAA CAA AC CGTTCTOTG ATTTCTTAA TT AGGTGTA T 65 0 
T AA CTGT C AAAAGCC A CTGTG TCCTG AAG AAAAGCAAAG AC ATCTGG AC A 700 
AAAAGCAAAO ATTCC AT AAT ATAAGGGGTCGGTGGACCGGTCG ATOTATG 7 S 0 
TCTTGTTGC AG A TC A TC AAG A ACACGTAGA G AAACC C AG CTGATGCA TG G 190 
AGATACACCTACATTGCATGAATATATGTrAGATTTGCAACCAGAGACAA 150 
CTG ATCTCT ACTGTT ATG A GC AATT AAA TG A C AG CTCAG AGG AG G A GG AT 9 00 
GAAATAGATGGTCCAGCTOGACAAGCAGAACCGGACaGAGCCCaTTACAA 950 
T ATTG1 AA CCTTTTCTTGC AAG TGTG A C TCT ACGCTTCG GTTGTGCGTAC 1000 
AAAGCACACACCTAGACATTCGTACTTTGGAAGACCTGTTAATGGGCACA 1050 
CTA GG AA TTG TGTG C CCC ATCTG TTCTC AG AAACC AACTA GTGGCC A CCA 1 100 
TCACCATCaCCATTaa 1 1 16 

MDPSSHSSNWAhfTOMKSDKJIlAHRGASGYLPEHTUESKAtAFAOOADYL 50 
EQDLAM TKDGRL VV 1 HDH F LDGLTD V A KKFPHRHRKJDG R YYV IDFTLKE1 100 
QSLEMTENFETMAMf QDPQERJ'RJU.PQLCTEl-QTTIHDIJLECV VCKQQL 1 50 
LRREVYDfAnU)lX[VYRIXiNPYAVCI)KCLKFYSKJSEYRHYCYSLYGTT 200 
LEQ CJ YN KPLCDL LI RC fNCQKPLCPEE K QRH LDKKQRFHN I RGR WTO RCM 250 
SCCRSSRTRRETOLWHGDTfTLHEYMLDLQPETTDLYCYEQLNDSSEEEO 300 
EI DG PAGQAEPDRA HYN 1 VTF CC K.CD5TL RLCV QSTHV DI RTLEDLLMG T 3 50 
LGIVCP1CSOKPTSGHHHHHH. 37; 



l®7) 



P R I T 14733fl)fT% 

pRTTHWl 



| Ncol Xba 



Ncol X ballet 9 W« 



\ 



/ 



77^£K pRJT 14909 

| =y>24 -> 11*36 — » ||, 

7=jJL2i K pRJT 146SI 
Ncol XbaIT>Nfc / pR I T14S89 Ncol X ba I T : M<t 

I 
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PROT.D1/3-E7 tc^s21-*Bly.gl(j26-gln) HPV160Bc5'J 

ATOGATCCAAGCAGCCATTCATCAAATATGGCGAATACCCAAATGAAATC 5D 
AG A C AAAATC ATTA TTGCTC ACCGTGGTGCT AGC GGTTA TTT AC C AG AGC 100 
ATACGTT AG AATCT AAAGCACTTGCCTTTGCACAACaGGCTG ATTATTI A 150 
GAGCAAGATTTAGCAATGACTAAGGATGCTCGTTTAGTGCTTATTCACGA200 
TCACTTrrTAGATGGCTrGACTGATGTTGCGAAAAAATTCCCACATCGTC250 
ATCGTAAAGATGGCCGTTACTATGTCATCGACTTTACCTTAAAAGAAATT 300 
CAAAGTTTAGAAATGACAGAAAACTTTGAAACCATOGC3ATGCATGGAGA350 
TACACCTACATTOCATGAATATATGTTAGATTTGCAACCaOAGaCaaCTG 400 
aTCTCTACCGTTATCAGCAATTAAA7GACAQCTCAGAGGaGGAGGATGAA450 
aTAGATGGTCCAGCTGGACaAGCAGAACCGGACAGaGCCCATTACAATaT 500 
TGTA ACCTmGTTGCAAGTGTGACTCTACGCTTCGCriTGTGCCTAC^AA 5 50 
O C A C AC A CG TAG A C ATTCG T ACTTTGG AAG ACCTGTTAATGG GC ACACTA 600 
GGAATTGTGTGCCCCATCTGTTCTCAGAAACCAACTAGTGGCCACCATCA 650 
CCATCACCATTAA 663 
: T409^G 
G415-*C 

MDPSSHESNMANTQMKSDKIIIAHRGASGYLPEHTLESKALAFAQQADYLSO 
EQD LAM TKHG Ri VV 1 H DHf LIXj LTD V AKKFP HRHRKDG R YYVI DFT L K£l lOO 
QSLENfTEfJFETMAWHGDTPTLHEYMLDLOPETTDLYGYOOLNDSSEEEDE 150 
IDGPAGOAEPDRAHyNIVTFCCKCDSTLRLCVQSTHVD[RTLEDLLMGTL20O 
G1VCP!CSOKPTSGHHHHHH.221 

S&UEPS : cys24-glj'(=C24— G),glu26-£ln(- E26— Q)of 

N imto M D P -ProtDlA3(»a4 1 1 1)-M A-mutated E"J(«a 1)4 ->211)- 
TSGHHHHHH Qeim. 



pR IT 14634 (TCA 332) (Dim 





737£ K pRIT 14497tf5g) 



7^7£ K pR I T 14661 ftp<D 




Figure 8 



Figure 9 
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CL YTA-E 6-HisC08e5i] 
5 atgaaaggcocaattotacattcagacggctcttatccaaaaCacaagtt 50 

TGAGAAAATCAJ\TGGCACTTGGTACTaCTTTGACAGTTCaGGCTATATGC 100 
TTGCAGACCGCTGGAGGAAGCACACAGACGGCAACTGGTACTGDTTCGAC 150 
AACTCAOGCGAAATOGCTACAGGCTGGAAOAAAATCCCTGATAAGTOOTA 200 
CTATTTCAACGAAGAAGGTGCCATGAAGACAGGCTGGGTCAAGTACAAGG 250 
10 ACACTTGGTACTACTTAGACGCTAAaGAAGGCGCCATGGTATCAAATGCC 300 
TTTATCCACTCAGCGGACGGAACAOGCTGGTACTACCTCAAACCAGACGG 350 
AAC ACTGCCAGAC ACGCCAGAATTGGCCAGCATGCTGGACATGGCC ATGT 400 

ttcaggacccacaggagcgacccagaaagttaccacagttatgcacagag 450 
ctgc aaac aactatac atg a t at a atattag aatgtgtgt actgcaa g c a 500 

1 5 A C AGTTACTGCGACGTG AGO TA TATG ACTTTGCTTTTCG GG ATTT ATGC A 550 
TACTAyATAGAGATCCGAATCCATATGCTGTATGTGATAAATGTTTAAAG«IO 
TTTTATTCTAAAATTAGTGACTATAGACATTATTGTTATAGTTTGTATGG 650 
AACAACaTTAGAACAGCAATACAACAAACCGTTGTGTGA f[ I G II AATTA 700 
GGTGTATTaACTGTCaAAAGCCACTGTGTCCTGAAGAAAAGCAAAGACAT 750 

20 ctggacaaaaagcaaagattccataatataaggggtcggtggaccggtcg boo 

ATGTaTCTCTTGTTCCAGATCATCAAGAACACGTAGAGAAACCCAGCTGA 150 
CTAGTGGCCACCATCACCATCACCATTAA J79 

21 MKGGIVHSK3SYPKDKFEKmGTWYYFDSSGYMLADRWRKHTDGNWYWFD 50 
NSGEMATGWmADKV^YFNEEGAMKTGVWKYlOJTWYYUJAKEGAMVSNA 100 
Fl QS ADGTG WYYLKPDGTLADRP ELASMLDMAM FQDFQERPRXLPQLCTE 1 50 
LOTT1HDIIl^CVYCKOQLXRR£VYDFAFRDLClVYRDGNPYAVCDKCtK200 
FYSKlSEYRifYCYSLYGTTLEOOYNKPLCDUJRCrNCOKPLCPBEKORH 250 

10 LDKKORFHNIRGRttTGRCMSCCRSSRTRR£TQLTSGHHHMHH. 293 



2 0 0 1-51 3986 

[ED 1 1 ] 

T^^^K P RiT 14626 CT C A 330) CSfE%i 




IT^a^K pRITH5O1tfe>0 7^^=S pR 1 T 14661 

*75^*>hNcoI/AfinGDm£i /)05?*:/hAflII/AflIlia>fSSl 




Figure 10 



Figure 11 
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CL YTA-E7-H b.CDK5'J 

ATGAAAGGGGGAATTGTACA7TCAGACGGCTCTTATCCAAAAGACAACTT 50 
TG A G AAA ATCAATGGC ACTTGG TACT ACTTTG ACAOTTC AOGCT AT ATG C 1 00 
TTGCAGACCGCTGG AGG AAGCACACAGACGGCAACTGGTACTGGTTCGAC 1 50 
AACTCAGGCGAJ^ATGGCTACAGGCTGGAAGAAAATCGCTGATAAGTGGTA 200 
CTATTTCaACGAAGAAGGTOCCATGAAGACAGGCTGGGTCAAGTACAAGG 250 
ACACTTGGTACTACTTAGACGCTAAAGAAGGCGCCATGGTATCAAATGCC 300 
TTT ATCC AGTC AGCGG ACGG AA C AGG CTGGTA CTA CCTC AAA CC AG ACGG 350 
AACACTGGCAGACAGGCCAGAATTGGCCAGCATGCTGGACATGGCCATGC 400 
ATGG A G AT AC A CCT AC ATTG C ATG AAT AT ATG TT AG ATTTGC A ACC AG A G 450 
A C AACTG A TCTCTACTGTTATG AG CAATTAAATG AC AG CTCAG AG G AGG A 500 
GG ATG AAATA G ATGG TCCA GCTGG AC AAGC AG AACCGG AC AGAG CCC ATT 5 50 
ACAATaTTGTAACCTTTTGTTGCAAGTGTGACTCTACGCTTCGGTTGTGC 600 
GTACAAAGCACACACGTAGACATTCGTACTTTGGAAGACCTGTTAATGGG 650 
CACaCTAGGAATTGTGTGCCCCATCTOTTCTCAGAAACCAACTACTGGCC 700 
ACCATCACCATCACCATTAA 720 

*o*5- Kgejij 

MKGGIVHSDGSYP10)KFEKJNGTWYYFDSSGYMLADRWRKHTtKjNWYWFD 50 
NSGEMATGWKlUAD^%^YFNEEGAMKTGW r VKYKDTWYYl>DAKEGAMVSNA 100 
FtQSADGTGUnrVLKPDGTLADJlPELASMLDMAMHGDTPTLHEYMLDLQPE 1 50 
TTDLYCYEQLN DSSEEEDEIDOP AGQAEP DkAHYNI VTFCCKCDSTLRJLC 200 
VOSTHVDIRTLEDLLMGTLGIVCPICSQKPTSGHHHHHH. 240 



Figure 12 



[12)1 3] 



75^5K P R I T 14634 (TCA331) (Dim 





y5Z= H pR I T14512#6ro 

7^-7 ^>KNcoi/Afin 



75^5H pR IT1466l7?e>© 

/jo -5^7^ VhAfin/Afimrojsst 



mi 




Figure 13 
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[Ell 4] 

CL YTA-E6E7-Hi:.£DS5J 

ATGAAAGGGGGAATTCTACATTCAGACGGCTCTTATCCAAAAGACAAGTT 50 

i TGAGAAAATCAATGGCACTTGGTACTACTTTGACAGTTCAGOCTATATGC 100 
TTGCaGACCGCTGGAGGAAGCACACaGACGGCAACTGGTACTGGTTCGAC I 50 
AACTCAOGCGAAATGGCTACAGGCTGGAAGAAAATCGCTDATAAOTGGTa 200 
CTATTTCAACCAAGAAGGTGCCATGAAGACAQGCTGGGTCAAGTACAAGG 250 
ACACTTGGTACTACTTAGACGCTAAAGAAGGCGCCATGGTATCAAATGCC 300 

id TTTATCCAGTCAGCGGACGGAACAOGCTGGTACTACCTCAAACCAGACGG 350 
AALACTGGCAGACAGGCCAGAATTGGCCaGCATGCTOGACaTGGCCATGT 400 
TTC AGG ACCC AC AGG AGCG ACCC AG AAAGTTACC AC AGTTATGC AC AG AG 450 
CTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGCAAGCA 500 
ACAGTTACTGCGACGTGAGGTATATGACTrrGCTTTTCGGGATTTATGCA 550 

15 TAGTaTaTaGaGATGGGAATCCATATGCTGTATGTGATAAATGTTTAAAG 600 
TTTT ATTCTAAAATTA GTG A GTAT A G AC ATTATTGTTAT AGTTTGTATGG 650 
A A C AAC A TTA G AACA GCAAT AC AAC AAACCGTTGTGTG A 1J 1 0 11 AATTA 700 
GGTGTATTAACTGTCAAAAGCCACTGTGTCCTGAAGAAAAGCAAAGACAT750 
CTGGACAAAAAGCAAAGATTCCATAATATAACGGGTCGGTGGACCGGTCG 800 

30 ATGTATGTCTTGTTGCAGATCATCAAGaACACGTAGAGAAACCCAGCTGA 150 
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCA 900 
GAGACAACTGATCTCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGA 950 
G G A G G A TG AAA TAG ATGGTCC AGCTGG AC AAG C AG AACCGG ACAGAGCCC 1000 
ATTACA^TATTGTAACCTTTTGTTGCAAGTGTGACTCTACGCTTCGGTTG 1O50 

25 T G CG T A C A A A GC AC A C ACGT A G AC ATTCG T ACTTTG G A A O ACCTGTTAAT 1 100 
GGGCACACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCAACTAGTG 1150 
GCCACCATCACCATCACCATTAA 1173 

MKGGlVKSDGSYP^CDK.FEK^NGTVA^FDSSGYMLADRW^lKHTDGN\^^YA^^ 7 D 50 
J0 NSGEMATCWKXIADKV^FNEEGAMKTGWVKYKDTWYYLDAKEGAMVSNA 100 
FIQSADGTGWVYLKPDGTLA DRPELA5MU3MAMFQDPQERJ'RKIJ > QLCTE ISO 
LOTTIHWILECVYCKOQU-RREVYDFAFRDIjCIVYRDGNPYAVCDKCIX 20D 
FYSKJSEYRHYCYSLYGTniQQYNKPlXDLURONCQKPLCPEEKQRH 250 

4-1 ] 

LJ>KJCQR»-HMIRGP^nRCMSCCRSSRTTmETOLKfHGDTT^HEVMLDU^P 30O 
ETTDLV CYEQLNDS SEEEDErDGP AGQAEPDRAHYN I\'TTCCKC0STLJli- 330 
CV Q5THV DIRTLEDLLMG TLC 1 VCPI CSQKJTSGHHHHHH. 39) 
Figure 14 



[EH 6] 

PROT . D1/3-E7-H 1 S/H P V 18<D&5'J 

3 

ATGGATtXA^GCAGCCATTCATCAAATATGGCGAATACCCAAATGAAATC 50 
AGACAAAATCATTATTGCTCACCGTGGTGCTAGCGGTTATTTACCAGAGC 100 
ATACGriAGAATCTAAAGCACTTGCGTTTGCACAACAGGCTXiATTATTTA 150 
GAGCAAGATTTAGCAATGACTAAGGATOGTCGTTTAGTGGTTATTCACGA 200 

10 TC ACTTTTTA G ATGGCTTG AC TG ATGTTGCG AAAAAATTCCC ACATC GTC 250 
ATCGTAAAGATGGCCGTTACTATCTTCATCGaCTTTaCCTTAAAAGAAATT 300 
CAAAGTTTAGaaATGaCAGAAAACTTTGAAACCATGCCCATGCATGGACC 350 
TAAGGCAAC>TTGCAAGACATTGTATTGCATTTAGAGCCCCAAAATCAAA4O0 
TTCCCGTTGACCTTCTATGTCACGAGCAATTAAGCGACTCAGAGGAAGAA 450 

13 AACGATGAAATAGATGAAGTTAATCATCAACATTTACCAGCCCGACGAGCSOO 
CGaACCACa^CGTCACACAATGTTGTCTATGTGTTCTAAGTGTGAAGCCA 550 
GAATTGAGCTAGTAGTAGAAAGCTCAGCAGACGACCTTCGAOCATTCCAG 600 
C A G CTGTTTCrrG AAC ACCC7GTCCTTTGTGTGTCCGTG GTGTG CATCCCA 650 
GCAGACTAGTGGCCACCATCACCATCACCATTAA 684 

MDPS SHSSNMANTQMKSDKI1IAHRGASG YLPEHTLESKA 40 
LAFAQQADYLEQDLAMTXDGRL WIHDHFLDGLTDVAXKF 80 
PHRHRKDGRYY\'1DFTLK£1QSLEMTENFETMAMHGPKAT 120 
L QDI VLHLE PQNE1PVDLLCHEQLSDSEEENDEIDEVNHQ 1 60 
25 HLPARjlAEPQRHTMLCMCCKCEARJELVVESSADDLRAFQ 200 
QLFLNTLSFVCPWCASQQTSGHHHHHH. 221 



Figure It 
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[mi 5] 

pLASMID pB IT 14532 (T C A 316) 0)ft$i. 




Figu« 15 



[017] 

73^zK pR I T 14523 (T C A313) CDffK 




Figure J 7 
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MSDKJ ] HLTDDSFDTD VLKADGA1LVDFWAEWCGPCKMLA 40 
PlLIJElADEYQGKl-TVAKLKlDQNPGTAPKYOlRGirTLL SO 
LFKNGEVAATKVGALSKGQLKEFLDANLA. 1 10 
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pRIT 14531 



I K co I XbalT^t 

1 ^.99- L ttmus 2B 

/ 



\ 

75^.£KpWT 14910 



I 



752 =r*pWT 14129 pRIT145B g 

Ncol Xbairm 

Ncoi Xbai rm<t / t 



CT-IHPVU 




Figure 19 
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PROT. D1/3-E7a^(cy527-i)y,giu29- B ln) HP Vt8-g)6e^j 

ATGGATCCAAGCAGCCATTCATCAAATATGGCGAATACCCAAATGAAATC50 
AG AC AAAATC ATTA TTG CTC A OCGTGGTGCTAGCG GTT ATTTACCAG AGC 1 00 
ATACGTTAGAATCTAAAGCACTTGCGTTTGC AC AACAGGCTGATTATTTA 1 50 
G AGC A AG ATTTAGCAATG ACTAAGGATGGTCGTTTACTGGTTATTCACG A 200 
TCACTTTTTaGaTGGCTTGACTGATGTTGCGAAAAAATTCCCACATCGTC 250 
ATCGTAAAGATGGCCGTTACTATCTCATCGACTTTACCTTAAAAGAAATT300 
C AAAGTTTAG AAATOAC AGAAAACTTTGAAACCATOGCCATGC ATGGACC 3 50 
T AAG GCAAC A TTGC AAG A C ATrGTATTGC ATTTAG AGCCC C AAA ATG AAA 400 
TTCCGGTTG ACCTTC TAG GTC ACC AGCAATTAAG CO ACTCAG AGG AAG AA 450 
A ACG a tg aaatag atgga GTTAATC atc AA c attt A CC AGCCCG ACG AG C 500 
CGAA CCA C AACCTC AC AC AATGTTGTGTATG7GTTGT AAGTG TGAAGCC A J50 
GAATTGAGCTAGTAGTAGAAAGCTCAOCAGACOACCTTCGAGCATTCCAG600 
C AGCTGTTTCTG AAC ACCCTGTCCTTTGTGTGTCCGTGGTGTGCATCCCA «o 
G C AG ACTA GTGGCC A CC ATC A C C ATCACCATT AA 6S4 
: T4U-G 
G424 -» C 
'Or KK5'J : 

MDPSSHSSNMAKTOMKSDKJ1IAKRGASGYLPEHTLESKALAFAQQADYL 50 
EQDL AMTKLDGRL V V I HDHF L DGLTDV A KJCFPHRHRKDGR Y YV1 DFTLKE) 100 
QSLEMTENFETMAMHGPKATLQDIVLHLEPQNEIPVDLLCHQOLSDSEEE 150 
N DEI DG VN H Q HLP A fcRA EPQRHTM LCM CC KCEA RJ EL V VESS ADDLRAFQ 200 
QLFLNTLSFVCPWCASOOTSGHHHHHH. 228 

£&U7iF£^&:cy527-*gly<=C27-G).glu29-ein(=E29-Q)of E7 
&!«&?>A9K©&g140Rc/142T2e»£. 

N mm M D P .ProtDl0(»4 -> 1 1 l>-M A-nwifltd E7<« H4-> 21SJ-7SGHHHHHH 
Clerm. 
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PROT. DI/3-E6-Hi£/H P V18.C7)5B^ 

ATGGATCCAAOCAGCCATTCATCAAATATGGCGAATACCCAAATGAAATC50 
AGACAAAATCATTATTGCTCACCCTGGTGCTAGCGGT7ATTTACCAGAGC I oo 
ATACGTTAG AATCTAAAC CACTTGCGTTTGCaCAACaGGCTGaTTATTTA 1 5 0 
GaOCAAGATTTAGCAATGACTAAGGATOGTCGTTTAGTGCTTATTCACGA 200 
TC ACTTTTT AG ATGG CTTG ACTG ATGTTG CG AAAAAATTCCCA CATCGTC 250 
ATCGTAAAGATGGCCGTTACTATGTCATCGAC - ] - ! I ACCTTAAAAGAAATT 300 
CAAAGTTTAGAAATGACAGAAAACTTTGAAACCATGGCGCGCTTTGACGA 350 
. TCCAACACGGCGACCCTACAAGCTACCTGaTCTGTCCACGGAACTGAACA 400 
CTTC A CTGCAAG AC AT AG A AAT AACCTGTGTATATTGCA AG ACAGT ATTG 450 
GAACTTACAGAGGTATTrGAATTTGCATTTAAAGATTTATTTGTGGTGTA 500 
TAGAGACAG TATACC GC A TG CTG CATGCC ATAAATGTATAG A 1111 I ATT 530 
CTaGAATTAGAGAATTAAGACATTATTCAGACTCTGTGTATGGAGACACA 600 
TTGG AAAAA CT AACT AAC ACTGGGTT A TA C AATTTATTAATA A GGTGCCT 650 
GCGGTCCCAGAAACCGTTGAATCCAGCAGAAAAACTTAGACACCTTAATG 700 
AAAAACGACGATTTCaCAACATaOCTCGGCACTATAGAGGCCAGTGCCAT 750 
TCGTCCTGCAACCGaGCACGaCAGGAACGACTCCAACGaCGCaCaGAAAC 800 
ACAACTAACTAGTCGCCACCATCACCATCACCATTAA J37 

MDPSSHSSKMANTOMKSDKlIlAHRGASGVXPEHTLESltAl-AFAQQADYL 50 
EQDLAMTKDGRLVVIH DHFLDGLTD VAKKFPHXHRKDGRYYV1 DFTLKEt 1 00 
QS LEMTENFETMARFEDPTRRP YKLPDLCTELNTSLQOI ErTCVY CKTVL 150 
ELTEVFEFAFKDLFWYRDSIPHAACHKCIDFYSRIRELRHYSDSVYGDT 200 
LEKLTNTG L YN LL1 RC L R.C QICPLN P A E.KX-RH LN E1CRRFHN1 A G HY RG QCH 350 
SCCNRARQERLQRRRETOVTSGHHHHHH. 279 
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pR I T 14618 (TCA 320) 



EcoR I Hb*T/ 




\ Nsi I H indl 



IEA1Q2 : E«)R I AAC fr* rf.f 1 AflAfiAAACACAACT A ta*n fT-UCT. 
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EcoR I + H indl 



Figure 21 



Figure 23 
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H pRIT 14567 (TCA328) PttSt 
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E6-E7©PCR*« 
.Ann 




Ncoi Spei rm<t 




Figure 24 



P ROT. D1/3-E&-E7-H is/HP V1B.CPE?U 



3 9L>:**r*B5$iJ 

ATGG ATCCAAGCAGCCATTCATCAAATATGXjCGaATACCC AAATC AAATC 50 
AGACAAAA1 LA H ATTGCTCACCGTGGTGCTAGCGGTTaTTTACCAGAGC 100 
ATACGTTAGAATCTAAAGCACTTGCGTTTCCACAACAGGCTGATTATTTA 150 
G AGCAAGATTTAGCAATGACTAAGGATGGTCGTTTAGTGGTTATTCACGA 200 
TCA C 1 1 1 1 1 AG ATGGCTTGACTGATGTTGCGAAAAAATTCCCACATCGTC 250 
A TCGT AAAG ATGGCC GTT ACT ATGTCATCG ACTTTACCTT AAAAG AAA TT 3 DO 
CAAAGTrrAGAAATGACAGAAAACTTTCAAACCATOGCGCGCTTTGAGGA 350 
TCCAACACGGCGACCCTaCAAGCTaCCTGATCTGTGCACGGAACTGAACA 400 
CTTCACTGCAAGaCATAGAAATAACCTGTGTATATTGCaAOACaGTATTG 450 
G aa CTT AC a ga g GT ATTTG a aTTTG cattt aaag atttatttg TG g TGT A $00 
TAGAGACAGTATACCGCAfGCTGCATGCCATAAATGTATAGATrnTATT330 
CTaGAATTAGAGAATTAAGACATTATTCAGACTCTGTGTATGGAGACACA 600 
TTGG AAAAA CTAACTAACACTaGCTTATACAATTTATTAATAAGGTGCCT 650 
GCGGTGCCAGAAACCGTTCAATCCAGCAGAAAAACTTAGACACXTTTAATG 700 
aaaaaCGACGATTTCACAACaTaGCTGGGCACTATaGaGGCCAGTGCCAT750 

tcgtgctgcaaccgagcacgacaggaacgactccaacgacgcagagaaacioo 

A CAAGT AATGC ATGG ACCTAAGGCA ACATTGC AAGACATTGTATTGCATT S50 
TaGaGCCCCAAaATGAAATTCCGGTTGACCTTCTATCTCACGAGCAATTA 900 
AGCGACTCAGAGGAAGAAAACGATCAAATAGATGGAGTTAATCATCAACA 950 
TTTACCAGCCCGACGAGCCGAACCACAACGTCACACAATGTTCTCTATGT jooo 
GTTCTAAGTGTGAAGCCAGAATTGAGCTAGTAGTAGAAAGCTCAGCAG>W: 1050 
GACCTTCGAGCATTCCAGCAGCTGTTTCTGAACACCCTGTCCTTTGTGTC 1 100 
TCCGTGGTGTGCATCCCAGCAGACTAGTGGCCACCATCACCATCACCaTT I ISO 
AA 1152 

MDPSSHSSNMANT0MKSDKJI1AHRGASGYLPEHTLESKALAFAOQADYL 50 
tQDLAMTKDGRLVVIHDHFLDGLTDVAlG<fPHRHR>aX;RYYVIDrrLKEi 100 
O S LEMTENFETM A RFED P TXRPYKXPDLCTE L NTSLQDJ FJTC V YCKTV L 150 
ELTEVFEFAFKDLFV VYRDSI PHAACHKC1DFYSRJRELRHYSDS VYGDT 2D0 
LEKLTNTGL YN LLIR CLRCQ KPLNP AEKLRHLN EKRRFHN I AG HYR G QC H 2 50 
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[025-1] [027] 

sccNRA*QERijjjuuiETCjvMHGPitATl^Drvi_^^ Group 2: ProlD 1/3 E7 + SB 62 Qs21 &. 3 D MPL 

SDS EEEN DEI DC VN HQHLP ARRAE PQRHTMLCMCCKC EARJELV V ES SAD JSO ,„ Group 3: SB 62 Qs21 & 3 D MPL 

DLRAFOQLFLHTLSFVCPWCASQOTSOUHHHHR 3W Group 4: PBS 
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Figure d p 26 

H P V 16fD P rot D 1/3 ElWmTto'DOfy&MD, TC1KB 

5 Bts^^aa* 




20. /| 



1 I 



'•: j,iw'g.: ■ 



am ore gto cm 



[0 2 8] 

Figor* N* 28 

ProtDI/3 E7T0726raffltttttfrtB?!)» < 1 ugA>0 
(exp 96533) 

Group 1: ProlD 1/3 E7 
id Group 2: ProtD U3 E7 + SB 62 Qs21 & 3 D MPL 
Group 3: SB 62 Qs21 43 D MPL 
Group 4; PBS 
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Figvri n°29 

+Jc79 3;milfti)tfi<*£« (tip 96533) 

i group 1: ProtD1/3 E7 HPV16 

group 2: ProtD 1/3 E7 HPV 16+ SB 62 Qs21 A 3 D MPL 

group?: SB62Qi21 & 3D MPL 

group 4: PBS 
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Figure n* 30 
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Vigor* *i°31 

8} Pn.lW/3 E7 (0.1; 0.01 ^ml) ( r>V * ^ ^ ^° ^ 
Group 4: PBS 
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(W»Sft)(Eip- 93532) 



Group 3;S0 62Qs21*3DKtPL 
is Group 4: PBS 
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Fifttr* »' 33 
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Figure n* 34 

PD1/3 18E7-CK)72B*R9(7)H8l9rtB*«Jift 00. 1,0.1, 0.01 Mfi'ml) 

. (Exp 98038) 

J 

Croup 1: ProiD 1/3 1 8 E7 

Croup 2: ProtD 1/3 1 8 £7 - DQS21 + 3D-MPL 

Group 3: ProtD 1/3 1BE7-QS21 + 3D-MPL-t SB62 O/W 

Crou P 4: ProtD 1/3 1 8 E7 - DQS21 T IbL, 
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[S3 5] 

Figure n° 35 

J$S 'j >/TSJTCD'J >/^t8SS 

P 01/3 ':8E7T072B#(yjCOUK^^|ll^;tt(10, 1,0.1, 0.01 ug/mj) 
(Exp 9803 8) 

5 

Group 1: PiotD 1/3 IS E7 

Group 2: PiotD 1/3 18 E7 + DQS21 ■* 3D-MPL 

Group 3: PiotD 1/3 18 E7 + QS21 + 3D-MPL + SB62 O/W 

Groap «: ProtD 1/3 18 E7 + DQS21 TiVLi 
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IEI 3 7] 



y-f'^Y>ijS (ProtDl/3 18E7 1,3«k/hI) 
Group 1: ProtD 1/3 1IE7 
Group 2: ProtD 1/3 18E7 + DQ 3D-MPL 
Group 3: ProiD 1/3 1 8 E7 + QS21. 3D-MPL. SB62 O/W 
Croup 4: ProlD 1/3 18E7 + DQ, 3D-MPL TilL 
1 IFNg^S " 
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Figure u* 37 

ProtD 1/3 i8ETT096B3M©K»tfWWi»ftro 

Group 1: ProtD 1/3 IB E7 
Group2:PrmD 1/3 I8E7 + DQS21 3DMPL + 
Group 3; PiotD 1/3 18 E7 + SB62 QS2I/3DMPL 
Group 4. ProtD 1/3 18 E7 + DQ PJI/^j 
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Figure a" 38 

l\tt&®&0?-l r 'J9-<'7 <«p 98038) 

Groupl:ProtDl/3 ISE7 
Croup I : PtdID 1/3 1 8 E7 + DQS2 1 3DMPL 
Group J. ProlD 1/3 18 E7 + SB62 QS2 1/3DMPL 
Croup 4: ProtD 1/3 1KE7 + MPL DQ 7>ll>l> 
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\m 2 0 0 1 - 5 1 3986 

m&B] ¥Jfi1 2^2^ 2 2 5 (2000. 2. 22) 
[¥BfiIE 1 1 

[ffiEttftvste] win* 

[&ftB*a>fiH] 

[R** 1 1 a^7< JL^--f >7;H>-tfBA»e>OyPT-f>DX(t-t 
WKBttCSlBUfc. E6, E 7J5?/E 6 E 7 >^7K# 6£ Sfif A» &» 

l»**2] WIBE6XtiE7^>/ , c^«* r HPV1 6XUHPV1 8# 
fc*4$«fcT*B**1 (cEtt©*>'<?K« 

IB** 3] ^be 7*>M?K#«BSB»tK?8toicooTOB£* 

i«'>r>*5«t 9SC*?nT^5^tt«ffli:r4B**l Xii 2 tcEB0^>/* 

iw**4] e 6 cd p 5 3&mz&*tfmx*tiT^&ztzm&i:tz 
h** i 2 c ratio* >/^« 0 

* 1 ~ 4 Oof ft#UI3BO$ 

IB** 6] B**1 ~50of ti#HCEttO£>/<?»£:i- KT*D 
N AEJIJo 

IB** 7 J B**l -5 O^f ti^CEttO* Elf i: 1/ T 

[tt**8] 7y*iM> K%!EC*tB**7tcE«<7)7^^> 0 
[»**9] WIB5'>/ , c^fl« r *ttX7Ji/va>t't^^tt»«))*rtCtft* 
ft*£fc*Sttfcf *B#*7Xtt8Cfitt<D7?*>o 

Ml 0] WIB7va/Oh« f , 3 D-MP L L < &QS 2 1 Xli 

■fn&K^t*t^tt»atr«B*W8xu9CE«fl>7 7?> 0 



[B**1 1] It5HPV^m-H^i7~1 O0H*fn#lwt3tt 

07?^> 0 

[81**1 2) E*i:fflt^feAO«*fi7-1 1 Oof ft*>KEt*07 
[tt**1 3) H P VCJ:»JR«5 tiSA14XtHRttOBB*Jfi9»«* 

**^Baitc«i:*;ife*-rst«)a)7C7f->o»iftot»oB«*7-i i oof 
n^tzE«o^>/^«o^ffl 0 

[R**1 4] H P V^-f^SE&fc^R&r ZtztoOWfXD&mtotz 
at>OH** 7-11 Oof tutPCEBO* >n*?KO£J$ 0 

n»**i si b**6^e«odn Amn-£ts<?5- 0 

IB** 161 B**6UiEtt<7)DNAE5'Jfc» Wl/K*v>i3-K 

[B**1 7] B**6(CE«©DNAE5'lT^Hte*Sn>E:lB±o 
[B**1 8] ffl**1 6(cl3KO^'^^--p«$Kft«$nfcnr 

[B**1 9] **UK*>>t3-Kf3DNAE5tl?Elcffm*K«? 
ftfcl»**1 7tcE«O?t± 0 

l«**2 0) 11**1 ~40of *.» iztmm 2 >'*<7ll*£mt *fc 
A^T$oT. ffi£«B£B**6lliflttODN AE$l]TJ$Mte«U t$E 

IB**2 1) ffi**7~1 1 Oof +iA»lCl3«07^?>*i«rSt 
»©*3ST*oT\ B**1 ~50of ft*»t:Et©*>/^J(t B««rT->' 
K ^TOJXtilfeOgmt LTttS £ ft 5fitJf2Slt-;g£f 3 £ 

So 



HStiiB] ¥)Sl2^12r?2lB (2 0 0 0. 1 2. 2 1 ) 

immmmsz] »**9 

[«** 9 ] flrE* >/^M^ 7k^XT^>a >tf b^^t cftgns: t 
t t T 5ffi** 7 Xtt 8 (CE«<7> 7 7 * > 0 

mmm 

IffijEftftBS*] 0 0 2 2 

[fi|IE^£] 
(BiEAS) 
[0 0 2 2] 

$7£L<ti, *&WO£>/*?fIli* h^>* (TIT) TftuK^-»j: 
o<> **l/K*>>RB*£&ll, *^0^>M*^«0^b^^S^T5o * 

[BjE^MB«] 

tBIE^ft*i«] 0 0 3 7 

IBIE^l 

[ffiiEAS] 

[ 0 0 3 7] 

KTC A 3 0 8 (==p R I T 1 4 5 0 1 ) : fi4^^>/^S|- 

D1/3-E7-Hi s **St5^7X= K 
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E 7<7>ZjL£BL1^i9-8 t -*6^"^* 51 ^ K*E5U£ pR I TH 4 6 2* S 

£*MST5o ^^'J> 7— tfSIEJfcOIBk N c o I 73U'S p e I E 
7E5IJW5' 3' JalKffc'K KpMG MCS Prot D1/ 

3WHUSia^(WPA£ffF£UT:7*7*S KTCA 3 0 8 (= p R I T 1 4 5 0 

ZftT^K^Zttnt&ltzo *WM£2»t?K-D 1 / 3-E 7-H i s ( 

hpvi 6) tzouT<?5E5ij*En iciaterso 

[?1MjE4) 
[?8IEtt&»3££] TO* 
[ffiiEtfft«S£] 0 0 6 5 

MiiE73iS] 
[JigiEF*J^] 
[0 0 6 5] 

^>/^»D 1/3 E6 Hi s(iWa^t7^^7< J't5 0 
^>/\"7SD 1 /3-E 6-H i s U7"P7<>Dg^^1 1 2?^E 
2 7 37$yK g^7"f KT*S 0 *>^IlD 1 /3-E 6-H i s ti 
3 2kD©MMHF-*£WU SDS-PA6ET3 3 kD2 ft £ u TMfcT 
5 0 D 1 / 3-E 6-H i s 8 . 1 7T'&£ 0 

IE 5 ] 

MiEJ**Sl«] 0 0 8 0 
[0 0 8 0] 

USa^iJVI IKl^Prot D1/3-E7 £H (c V s24-gly, g I 
u2 6-g I n) MHPV1 6^it57c!iI^B 1 0 0 2 

1 ) §m7?z$ torn 
mmn : 

0 11) 

h^*^*^ K*v>fc#tC|feSd*lS*>>*?KD 1/3 E7 Hi 
s H P V (7^»B B 1 0 1 2 ) 
1) Smfyx* KtOfti! 

Da. M£?>M?«-D 1 / 3-E 7-H i s/HPVI 8 %%Mt%>7 
7* = KT'A^y^^S KTCA3 1 6 (= p R 1 T 1 4 5 3 2) 

a ) 7*7 X 5. K pMG MCS prot D1/3 (=pRIT14589 
) ttl >7J\sX>y'frt><DN S 1 n— r*r >?1Ri*G)a K>4 ~8 1 
JU*-- f >7JH>i:#7 7 2 . /W*£-f:/2 <H Jansonb. 1991, Infect io 
n and Inmunity, Jan. p!19-125 ) W^cK^P^-f > D S e r 2 0 — T h 

r 1 2 7lCffi^T5 3 K>HJ:»;M&$ftTl*3 (WO 97/01 6 4 0 tLT 
£IS3tlfcUK&flFtMn« 9 5 1 3 2 6 1. 9 dIBtt $ ft*) p M G 8 1 <Om 

P r o t-D1/3£7)E$iJ0?*^#M?P-->'7gBtt (1 
) MC^t^fv>T-;KD/;i?)Wa-fV>7W (6H i s) tf£>3 ( 
Ell 5 o 3 0)75* = KSH^lw^MD 1/3-E7-His^ 

[flMKE 8 ] 

IffiE^l^] 0 116 

[fSIEF*3£] 
[0 116] 

TCA316 (=pRIT14532) 

E 7C0T= y»1 -1 0 5 KE5Ufc p R I T 1 4 4 6 7 

A^flMSUfco *<&#U*7-if8l5J£0IBk Nco I MS p e I %M®1±L% 
E 7E5IJ05' St/ 3' ySCft'K 75*5 KpMG MCS Prot D1 
/3<7)[S)i;a5ti^(D»A^5 : P^UT7'5^^ KTCA3 1 6 (=p R 1 T 1 4 5 
3 2) £#fcUfc 0 *(D#A$£ESU;*£bT&£ttE 7/HPV1 8G9rffiE$lJ£ 



1JS2 0 0 1 - 5 1 3986 
. a) fil^Pr ot D1/3-E7-His£m- KT3 7^* = KpR I T 
14501 (=T C A 3 0 8) 

b) ^□-r>^5'-pUC4$W7 , 7^i KL I TMUS2 8 (New En 
gland Biolabs cat nO 306—28) 

c) ^:7< f >7JUX>1>tii7JJL - (H.Janson£>, 
1991, Infection and Inmunity, Jan. p. 119—125 ) f)^7*Qf O'DO^S 
Ser20-Thr127 K>C«fc*J, -f >7 JUX >if ft b<T) N S 
1 n-TW>Cf$Hifc0>:3 K>4-8 1 $ *iTi*£ p M G 8 1 (_ti£) <7)$ 
SlftT'&ST^^U KpMG MCS Prot Dl/3 (pR IT1458 
9) . P r o t-D 1/3<7>E?lj0>?£lC£M?n- (1 1 
C^at^^vV^-JKOfctoCO^—r'f >7$E« (6H i s) ^*5 e 

[¥««jE6] 

mmmwmi) am 

[flj]Ejtt*«B«] 0 113 
[0 113] 

7 KB7>4 J tC^^ i^4 8kDa (0^9^ > K £ ? - v L fc^'JUZ J: 

*ma-fbL, O^+'^'J^P-^-JU^c I y t afit^tCtU, Sl/T^-b^-p* 

N TA3>v'jy- h (Qiagen cat. n° 34510) (U 'JOl^^V * 7P7 ht' 

WMjE7] 
[ffijE**ft*S!«] Egm 
[ffiJEtf*3lIS£] 0 114 
[fiilE^] 

[0 114] 

ItJtffilXM I : P r o t D1/3 E7 His (HPV1B) (AJUffiB 1 

, 5 >»(C«fc*?'J v>«Ijft (E74Wa a 4 3, >/*?*4>0> 

ffctll 5 6) SftMliSTE 7iH£* <*?U*^K1 2 8G-A) +7R3EUt 
o *COS*£ D 1 / 3-E 7-H i s/H P V 1 8 tC-J^TOBffJfe 

ED 1 6CI2ttTSo 

mmmmn^) 0133 
[01 33] 

E 7 iHeT-^CO^^OjUA^: y K "Quick Change Site directed Mutagenes 
is (Stratagene cut n» 200518) T'^Mlstz 0 pRIT14532(iHPV18 
O WMmH IC 43 It 5 ^" V -> >C0 ^ t> * J IC E 7 (OttE 4 3 ( C 43 17 4 ^ ^ * i >»<0 
^fi^^UtOT, tt« 4 3lc^'Jv>*aiAr«t«HCS*0*ff)!R2-»f--f^ 
JU^fToto S»t±. 7^^^ Kp R I T 1 4 8 2 9 (=TCA 3 5 3 ) 
„ E5«&£tCfcU3S±£E 7Ji^03C*St/*§)?i*a>#^t«KUftfts 
^U; E 7 <DT&iZ : ?Z'<9 5-p R I T 1 4 5 8 9 (=pMG MCS Pr 
ot Dl/3) i:iXl/T7 , 7^SKpRIT 1 4 8 3 1 (= T C A 3 5 5 ) 
£#feb£ ( EM 9 £^65) 0 

IMi£^MS«] 0 13 4 

[MIE77S} 

[0 1 3 4] 

ftt^^>/^S-D 1/3-E7S*(cys27-gly, glu29-g 

i n ) —Hi s iz.-p^x<omm m2 o tzg5te^n^ 0 

2) Prot D1/3-E7S!^ (cys27-g ly, gl u29-gl 
n) — H i s/HPVI 8 £f£3tf 5**B 1 0 9 8 (Dim 
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iff H 2 0 0 1 - 5 1 3986 



7 , 7^U'pRIT 1 4 8 3 1^ A p L^nt-^-O^ttl/ri/'^ 
A 'J V^fc^fc^JUffiA R 5 8 <Mott£>, 1985, Proc Nat I.Acad 
.Sci. 82: 88) ICIAU v>CSH^T'^5?f$«<£^(CO^T<7)»^ 
C«tU**B 1 0 9 8 t«tUfc fl 
[^tftffijE 1 1 1 

[ffiiEttfcgl^] 0 17 7 

[0 1 7 7] 

P r o t D1/3 18 E 7 m&CO 2 ls}0>±AT*litf> TBSi^fcfttfS^fc 

*&3 I gG?7 77:^«J¥tf>£flrli, 7y'aA'>h, DQS2 1, 3D- 
MP LMS B 6 2, QS21/3D-MP L^Tt^WSI^iAUt 
B*. I g G 2 a?7$-<7<Dm'£l) { 'P{si*WltcZtZ^t 
iflfWWJIT I g G 1 4 6%. tgG2a 3 2 tt^Tfc* 2 8 % I 
g G K 4 8% I g G 2 a£LM 3% I g G K 4 4 % I g G 2 a 0 »t> 

£$>^7«T<®e>ttSo (8 0% I oG K B% I q G 2 a ) B a I b/ 
c^"7*lZ.fcl7£ I g G 2 aT-f V^-mi-JSeC T H 1 gOft&tftfSOK* 
i:ISIl/Ti^i:f^bn^(DT% Z ft e>CDgmii D Q S 2 1 , 3D-MPLS 
tfS B 6 2 QS21/3D-MP L T yi/<> h tfte?$f4£S<7) T H 1 327*P 
7 < y-* % fllttl 3 * 5«|fi|jt»f * *i , SBASSl^e *»* T H 2 £®ft»R* 

[^ttffijE 1 2 ] 
[SI 3] 

PROT.D1/3 E6 His/HPV16G[)ft?'J 

ATGGATCCAAGCAGCCATTCATCAAATATGGCGAATACCCAAATGAAATC 50 
AG ACAAAATCATTATTGCTCACCGTGGTGCTAGCGGTrATTTACCAGAGC 1 00 
ATACGTTAGAATCTAAAGCACTTGCGTTTGCACAACAOGCTtj ATTATTTA 1 50 
GAGCAAGATTTAGCAATGACTAAGGATGGTCGTTTAGrGGTTATTCACGA200 
TCAC1 1 I I 1 AGATGGCTTGACTGATGTTGCGAAAAAATTCCCACATCGTC 250 
ATCGTAAA GATGGCCGTT ACTA TGTCATCGACTTTACCTTAAAAGAAATT 300 
CAAAGTTTAGAAATGACAGAAAACTTTG AAACCATGGCCATGTTTCAOGA 350 
CCCACAGGAGCCACCCAGAAAGTTACCACAGTTATGCACAGAGCTGCAAA 400 
C AACTATAC ATGATATAATATT AGAATGTGTGTACTGCAAGC AACAGTTA 4 50 
CTGCGACGTGAGGTATATG ACTTTGL I I 1 I CGGGATTTATGCATACTATA 500 
TAGAGATGGGAATCCATATGCTGTATGTGATAAATGTTTAAaGTTTTATT 550 
CTAAAATTAGTGAGTATAGACATTATTGTTATAGTTTGTATGGAACAACA 600 
TTAGAACAGCAATACAACAAACCGTTGTGTGATTTGTTAATTAGGTGTAT 650 
TAACTGTCAAAAGCCACTGTGTrCCTGAAGAAAAGCAAAGACATCTGGACA 700 
AAAAGCAAAGATTCCATAATATAAGGGGTCGGTGCACCGGTCGATGTATG 750 
TC TTGTTG CAG ATC ATC AAG AAC ACGTAG AGAAACCCAGCTGACTAGTGG W>0 
CCACCATCACCATCACCATTAA 822 

MDPSSHSSNMANTQMKSDKJI1AHRGASGYLPEHTLESKALAFAOOADYL50 
EQ DLAMTKDG RL VV1H DHFLDGLTDV AKXFP HRHRKDGR YYVI DFTLKEI 100 
QSLEMTENFETMAWFODPQERPRKLPQLCTELQTTIHDllLEC\ f YCKQOL150 
LKRZVYDF A FRDLCI V Y FLDGN PY A VCDKCLKT YSKJ SE VRHYCY SLYGTT 200 
LEQQYNKPLCDLLIRCINCOiCPLCPEEKQRHLDKJCQRFHNIRGFtWTGRCM 250 
SCCRSSRTRRETQLTSGHHHHHH, 273 



Figure 3 

imiEtt*mu%} mm 



[*JErtS] 

[0i ] 

5>»T?RD1/3 E7 his 

l MDPSSHSSNM ANTQMKSDKI IIAHROA3GY LPOTILESKA LAFAQQADYL 
51 EQDLAMTKDG RLWIHDHFL DGLTDVAKXf PHRHXKlJGRY WIDFTLXE1 
10) OSLEMTENFE TMAMHGOTPT LHEYMLDLQP ETTDLYCYEQ LNDSSEEEOE 
1 5 1 IDG PA GO AE? PRAHYNIVTF CCKCDSTLPX CVCJSTHVDIR TLEOLLMGTL 
201 CIVCPICSQi;PTSGHHHHHH*220 

Fig.n: 1 b 

»*9>/TC7HP>-.tDttir126-E7-His^-JUEJBa?675^5KroBg?1 
(HPV1677SGDE7) 

I A TGGATCC AA OCAOCCATTC ATCAAATATG OCOAATaCCC AAATGAAATC 

51 AGACAAAATC ATTATTOCTC ACCCTGGTCC TAOCOGTTAT 
TTaCCAGaGC 

101 ATACOTTAOA ATCTAAACCA CTTGCGTTTG CACAACaCCC 
TGATTATTTA 

111 GAGCAAGATT TAGCAATGAC TAAGCATCGT cotttagtgg 
7TATTCACGA 

201 TCACTTTTTA catcgcttga ctgatgttgc gaaaaaattc 
ccacatcgtc 

21) ATCGTAAAGA TGCCCGTTAC TATGTCATCC ACTTTACCTT 
AAAAGAAATT 

30 1 CAAAGTTTAG AAATGACAOA AAACTTTGAA ACCATGGCCA 
TGCATGCAGA 

35] TACACCTACA TTOCATGAAT ATATGTTaGA TTTGCAACCA 
GAGACAACTG 

401 ATCTCTACTG TTATGaGCAA TTAAATGaCA GCTCAGaCGA 
GGAOGATGAA 

431 ATAGATGGTC CaGCTGGACA AGCAGAACCG GACAGAGCCC 
ATTACAATAT 

SOI TGTAACCTTT TCTTGCAAGT GTGACTCTAC OCTTCOGTTG TGCGTACAAA 
551 GCACACACG7 AGACATTCGT ACTTTGOAAG ADCTGTTAAT 
GGGCACACTA 

60] GGAATTCTGT GCCCCATCTG TTCTCAGAAA CCAACTAGTG 
GCCACCATCA 

651 CCATCACCATTAA 653 



i^mmiE 1 3 ] 
MJEtt»a«) mm 

[iBMg^l 0 3 
[ffijEttMS*] 06 

PROT.D1/3-E&-E7-rHs/HPVI60E5'J 

ATG g ATCC AAGCAGC CATTC ATCAAATATGGCGAATACCCAAATGAAATC 50 
AOACAAAATCATTATTGCTCACCOTGGTGCTAGCGOriATTTACCAGAGC 1 00 
AT ACGTTAG AATCTA AA GCA CTTGCGTTTGCA CAA CAGGCTGATTATTT A 150 
G A GC AA G ATTTAGC AATGA CTAAGG ATGG TCGnTAGTG GTT ATTCACG A 200 

tca cttttta g atg o cttga crro a tcttg cg a aaaaattccc a c atc g tt iso 

ATCGTAA AG ATGGCCGTTAC TATGTC ATCG ACTTTACCTTAAA AG AAATT 300 
CAA>uTTTAGAAATGACAGAAAACTTTGAAACCATGGCCATGTTTCAGGA 350 
CCXL\CAGGAGCG^CCCAGAAj\GTTACO^CAGTTATG^CAGAGCTGCAAA400 
CAACTATACATGATATAATATTAGAATGTGTGTACTGCAAGCAACAGTTa 450 
CTGCG ACGTGAGGTATA TG A CTTTGCTTTTCG GGATTTATG CAT AGTATA 500 
TAO A O ATGOO AATCC ATATO CTO T ATOTG ATAAATGTTTAAAGTTTT ATT 330 
CTAAAATTAGTGAOTATAGACATTATTGTTATAGTTTGTATGGAACAACA 600 
TTA G AACA G C A ATAC AA CAA ACCGTTGTGTG ATTTG TTAATTaGCTGTAT 650 
TAACTGTCAAAAGCCACTGTGTCCTGAAGAAAADCAAAGACATCTGGACA 700 
AAAAGC AAAG ATTCC ATAAT AT AAGGGGTCG GTGG AC CGGTCG ATGTATG 750 

tcttcttgcagatcatcaacaacacgtacagaaacccagctgatgcatgg JOO 
agatacacctacattgcatgaatatatgttagatttgcaaccagagacaa wo 
ctgatctctactgttatgagcaattaaatgacagctcagagcagcacgatpoo 
gaaatagatggtccagctggacaagcagaaccggacagagcccattacaa?5o 

TATTGT AACCTTTTGT I'GCAA GTGTG ACTCTACGCTTCGGTTGTGCGTAC 1000 
AAAG C AC A CACG T AG AC ATTCGT ACTTTG G AA G ACCTGTTAATGGG CAC A 1050 
CT AG GAATTGTGTGCCC C ATCTG TTCTC A G AAACC AACTAC TG GCCACC A 1 100 
TC ACC A TC AC C ATTA A 1116 

^7 3- HE5'J 

MDPSSHSSNM ANTQM KSDKJ 1 1 A H RGASG YLPEHTLES KA LAFAQQAD YL 50 
E0DLAKO10)GRtVV|HDHFLDGLTDVAKXFPHRHRKI)ijRYYVIDraLK£l 1D0 
QSLEMTENFET MA M F DDPQE *U*RX1 P OLCTELOTTl HDH LECV YCKQQL ISC 
LRJtE VV DF AF RDLC1 VYRDGNPYAVCDK CLKFYSKIS E^'RHYC Y S LYGTT 200 
LEQQ YN KPLCDLU RCIN C(}KP LCPE£KORHLDKKORFHH I RG R WTGR.C M 250 
SCCRSSRTRRETQLMHG DTPTLKEYKLDLQFETTDLYCYEQLNOSSEEED 300 
EIDGP AGQ AEPDRA HYN I VTFCC KCD3TLHJX VQSTHVDI RTLEDLLM GT 350 
LGIVCPIC5QKPTSGHHHHHH. 371 

FlRurt 6 

wtmz. 1 5 ] 
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H*jE*lft«B£] El® 

[E)8] 

PROT.D1/3-E7 5£g (cy524-el*.eIu2e-Bln) HPV16©ffi?iJ 

akjgatccaagcagccattcatcaaatatgccgaatacccaaatgaaatc 50 
agacaaaatcattattgctcaccgtggtgctagcggttatttaccagacc 100 
ataccttagaatctaaagcacttgcgtitgcacaacaggctgattattta 1 jo 
gaccaagatttagcaatgactaaggatggtcgtttagtogttattcacga 200 
tcac iii j iagatgg cttg a ctg atg t7g cg aaaaaa ttcc cacatcgtc 250 
atcgtaaag atgg ccgtt actatgtcatcg actttaccttaaaag aaatt 30c 
caaagtttagaaatgacagaaaac7ttgaaaccatggccatgcatggaga 350 
ta cacct ac attgcatg aa 7atatgtt agatttgcaaccac ag a c aactg 400 
atctctaccgttatcagcaattaaatgacagctcagaggaggaggatgaa 450 
at ag atggtccagctgg acaa gcagaaccggacag agcccattaca atat 3 00 

TCTAACCTTTTGTTGCAAOTGTGACTCTACGCTTCGGTTGTGCGTACAAA 550 
GCACACACGTAGACATTCGTACTTTGGAAGACCTGTTAATGGGCaCACTA 600 
GGAA7TGTCTGCCCCATCTC7TCTCAGAAACCAACTAGTGGCCACCATCA(S50 
CCATCACCATTAA 663 
£g : T404-G 
G4)S-»C 

MDPSSHSSNMANTQMKSDKlHAHRGASGYLPEHTLESKALAFAQOADYi- 50 
E0DLAMTKDGRLWlHDHFUiGLTDVAKKFPH)mRKDORyYViDrrUCEl 100 
QSLENTrENFEThMMHGDT?TLHEYMLDLQPETTDLVCYQQLNDSSEEEDE 150 
lIXJPAGQAf PDRAhrYNIVTFCCK.CDSTLRLCVOSTHVDIRTLEDLLMGTL200 
G) VCP1CSQKPTSGHHHHHH. 270 

SCRLfcPSj'it : cH24-£ly(-C24-*G).Blu26-Bln(-E23-Q)of 
E7l3&£3>;T9g©££l37£U139Ti©& 

N term MDP -ProtDJ/3(u4 -> Ml)-M A-miiutcd E7(aa ) 14 -> 21 ]>■ 
TSQHHHHKH Ctenn. 



Figure 8 



[«jE^M1«] Ell 0 

WSSErtS] 
[Ell 0] 

CL YTA-E 6-His©£5'J 

ATG AAAGGGGGAATTCTTACATTCAGACGGCTrCTlATCCAAAAG ACAA GTT 50 
TGAGAAAATCaATGGCACTTGGTACTACTTTGACAGTTCAGGCVATATGC 100 
TTGCAGACCGCTGGAGGAAGCACACAGACCGC AACTGGTACTOGTTCGAC 3 30 
AACTCAOGCGAAATGGCTACAGGCTTCAAGAAAA7CGCTGATAAGTGGTA200 
CTATTrCAACGAAGAAGGTGCCATCAAGACAOGCTGOGTCAAGrACAAGC250 
ACACTTGGTACTACTTACACGCTAAAGAAGGCGCCATGGTATCAAATOCC300 
TTTATCCAGTC AGCGG ACGGAACAGGCTGGTACTACCTC AAACCAGACGG 350 
AACAC7GGCAGACAGGCCAGAATTGGCCAGCATOCTOGACATGGCCATGT400 
TTC AGG ACCC ACaGGAGCGACCCAGAAAGTTACCACAGTTATC CACAGAG 450 
CTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGCAAGCA iOC 
ACAGTTACTGCGACGTGAGGTATATGACTTTGCTTrTCGGGATTTATGCA 550 
T A GT ATATAG AGATGGG AATCCATATGCTGTATGTGATAAATGTTlAAAG 600 
TTTTATTCTAAAATTAGTGAGTATAGACATTATTGTTATAGTTTGTATGG 650 
AACAACATTACAAC AG CAATAC AACAAACCGTTGTGTG ATTTCTTAATTA '00 
GGTGTATTAACTCTCAAAAGCC ACTCTGTCCTGAAGAAAA GCAAAGACAT 750 
CTGGACAAAAAGCAAAGATTCCATAATATAAGOOOTCOGTOOACCGGTCG 1D0 
ATGTA TGTCTTGTTGCAG ATCATG A AGAACACGTAG AGAAACCCAGCTG A «0 
CTACTGGCCACCATXACCATXaCCATTAA 179 

MKGGI VHSDGSYPKJ5t<^El<P^GTWYVFD3SGYMLADR^TOOnTXn^>fcTWFD 50 
NSGEMATGWKKlADKWYYFNEEGAMKTGA^'VKYKIJrWYYLDAKJEGAMVSIN 100 
HQS ADGTGtt^YYLKPDGTLAD RPEL ASMUJMAMFQDPQEIU'RKl.PQLCTE 1 53 
LQTTIHDHLECVYCKQOLLRREVYDFAFRDtCrVYRDGNPYAVCDKCUC 200 
FYSK1 S EYRHYCYSLYGTrLEOOYNKPLCDLLTRCmCOKPLCPEEKORH 250 
LDKKORFHNIRjGRUrrCRCMSCCRSSRTRRETQLTSGHHHHHH. 29? 



Figure 19 



MEttfcffiM SIS 

mztmm*] mi 2 
iisi 1 2 1 

CL YT A-E7-His.<D§£5'J 

ATGAAAGGGGGAATTGTACATTC!AGACGGCTCTTATCCAAAAGACAAGTT50 
TGAO AAAATCAATGCCACTTGGTACTACTTTGACAGTTC AGGCTATATGC 1 00 
TTGCAGACCGCTGGAGGAAGCACACAGACGGCAACTGGTACTGGTTCGaC 1 50 
AACTCAGGCGaAATGGCTACAGGC7GGAAGAAAv\TCGCTGATaACTGGTA 200 
CTATTrCA^OTAAGAAGOTGCCATGAAGACAGGCTGGGTCAAGTACAAGG 250 
aCaCTTGGTACTACTTAGACGCTAAAGAAGGCGCCATOGTATCAaaTGCC 300 
TTTATCCAGTCaGCGGACGGAAC AGGCTGGTACTACCTCAAACC AG ACGG 3 50 
AACACTGGCAGACAGGCCAGAATTGGCCAGCATGCTGGACATGGCCATGC 400 
ATGGAGATACACCTAC ATTGCATG AATATATGTTaGATTTGCAACCAG AG 450 
ACAACTGATCTCTACTCTTaTGAGCAATTAAATGACAGCTCAGAGGAGGa 500 
GGATGAAATAGATGGTCCAGCTGGACAAGCAGAACCGGACAGAGCCCATT550 
ACAATATTCTAACCTTTTGTTGCAAGTGTGACTCTACGCTTCGGTTGTGC 600 
GTACAAAGCACACACGTAGACATTCGTACTTTGGAAGACCTGTTAATGGG 650 
CACACTAGGAArrGTGTGCCCCATCTGTrCTCAGAAACCAACTAGTOOCC 700 
ACCATCACCATCACCATTAA 730 

MKGGWHSDGsYPKDKFEKINGTVYYFDSSGyMlADRWRKHTDGNWYWTO 50 
NSGEMATGWKiaADKttTYFNEEGAMKTGWVKYKDTWnXDAKEGAMVSNAlOO 
nQSATXJTGVmLKPDGTLADIU'ELASMLDMAMHGDfmUiEYMLDlJOPE \ 50 
TTDLYCYEQLNDSSEEEDE1DGPACQAEPDKAKYN1VTFCCKCDSTLRLC 200 
VQSTHVD1RTLEDLLMGTLG)VCPICSQKPTSGHHHHHH.23C 

Figure 12 



[MOTS] 
[Ell 3] 

P R IT UGB (TC A 331) OfEM 




7^^K pR IT 14661 



\ 

2*3 




Figure 13 

i£] Ell 4 

i«jE^ai see 
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CL VTA-E6E7-Hi 5 .0R$iJ 

ATGAAAGGCWGAATTCTACATTCAGACCOCTiCTTATCCAAAAGACAAGTT 50 
TG AG AAAATCAATOOC^CTTGGT ACTACTTTG A C AGTTC AGGCTATATG C 100 
TTG C AGACCG CTGG AGG AAG CACACAG ACGGCAACTOGTACTG CTTCGA C 1 30 
AACTCAGGCGAAATGGCTACAGGCTC3GAAGAAAATCGCTGATAAGTGCTA 200 
CTA TTTC A ACG AA G AAOGTG CC ATG AAG ACAG GCTGGGTC AAGTAC AAGG 25 0 
AC ACTTGGT A CTA CTT AG ACDCT AAAG AAGGCGCCATG GTATCAAATG CC 300 

tttattccagtcagcggacggaacaggctggtactacctcaaaccagacgg 3 JO 

A A C ACTGOC A GAC AGGCCAG AATTGGCC AGC ATGCTOG ACAT GGCC aTGT 400 
TTC A GG ACCC A CAGGA OCGACCCA G AAAGTTACCA C AGTTATGCA CAG AG 4 JO 
CTGCAAACAACTATACATGATATAATATTAGAATOTCTOTACTGCAAGCA 50ft 
A C A GTT ACT G CGACGTGAGGTATATG A CTTTG CTTTTCGGG A TTTATGC A 550 
TA GT AT AT AG AGATG GG AATCC AT ATGCTGTATG TG AT AAATGTTT AAAG 400 
TTTT ATTCTAAAATTAGTGAGTAT AG AC ATTATTC7T ATAGTTTGTATG G 650 
AA C AA C ATTAG AAC AGCAAT A C AACAAA CCCTTGTGTG ATTTG ITAATTA 700 
G GTGTATTAACTG TCAAAA GCC A CT17TGTCCTG AAG AAAAGCA AAG ACAT 750 
CTGGACAAAAAGCAAAGATTCCATAATATAAGCGOTCGGTGGACCGGTCG 100 
ATGT ATG TCTTGTTGCAO ATC A TCAAG AAC ACGT AG AGAAACCC AGCTGA ISO 
TGC ATGGAGATACACCTACATTGCATG AATATATGTTAGATTTGCAACCA wo 
GAGA CAA CTG ATCTCTaCTGTT ATG A GCAATTAAATG ACAG CTC AG AGGA 950 
GGAGGATGAAATAGATGGTCCACCTGGAC AAGeAGAAOCGGACAGAGCCC 1 000 
ATTAC AATATTGT A ACCTTTTGTTGCAA GTGTGACTCTACGCTTCGGTTG 1 05 0 

tgcgtacaaagcacacacgtagacattcctactttogaagacctgttaat i ioo 
gggcacactagga attgtg tgccccatctgttctc AG AAACCA ACTAGTG 1 ISO 

GCCACCATCACCATCACCATTAA 1173 

MKGGIVTISDGSYPK^KFEKJNGTVA'YFDSSGYMLADRWRXKI-DGNUTWTD 50 
NSGEMATGWKKJ ADK WYYFNEEGAMKTGWV K^TCJJTWYYLDAKEG AMVSN A 1 00 
FIQS AOGTG WYYtKPIXTIlADRPELASMLPMAMFODPOERPRKJLPQLCTE 1 J 0 
LQTTIHDt 1 LECVY CKQQLLRRE VY DF AFRDLC1 V YRBGNPY A VCD KCLK 200 
FYSKlSEVRHYCYSLYGnLEWYWKPLCDa]RCWCQKPLCPEE(;OFlH250 
LDI^OItFHMlRGRWTGRCMSCCRSSRTRJ^QLMl^GDTPTUiEYMLDLQP30O 
FTTD LYC YEQLN0SSEEEDE3DCPAOQ A EfPRAHYNl YTFCOtCOSTLRL 3SO 
CVQSTHVDIRT1XI»LLMGTLGP.'CF1CSQKPTSGHHKKHK. 390 

mm 



*$S 2001-51 3986 

l«IE^ft*B«] Ell 6 

ureas] 

[Ell 6] 

P ROT- DU3-E7-H T S/H P V 18£D6^J 

ATGGATCC^GCAGCCATrCATCAAATATGGCGAATACCCAjU.TGAAATC5D 
AG ACA^AATCATTATTGCTCACCCrrcGTGCTAGCGGTTATrTACCAG AGC 1 00 
ATACGTTAGA>TCTAAAGCArTTCCGTTTGCACAACAGGCTX:ATTATTTA 1 50 
GAGCAACATTTAGCAATGACrrAAGGATGGTCGTTTAGTQGTTATTCACGA200 
TCAC ITJ 1 1 AGATGGCnTGACTGATGTTGCGAAAAAATTCCCACATCGTC 250 
ATCGTAAAGATGGCCGTTACTATGTC/TCGACTTTACCTTAAAAGAAATT3C0 
CAAAGT71 AGAAATGACAGAAAACXTTGAAACCATGGCCATGCATGGaCC 350 
TAAGGCAACATTGCAAGACATTCTATTGCATTTAGAGCCCCAAAATGAAA 400 
TTCCGGTTGACCTTCTATGTCACGAGCAATTAAGCGACTCAGAGGAAGAA450 
AACGATGAAATAGATGAAGTTAATC^TCAACATTrACCAGCCCGAGGACC 500 
C G A A CC A C AACGTCA C A C AJVTGTTGTGTATGTGTTGT AAGTGTG AA O CCA 5 50 
G A ATTGAGCTAGTA GTAG AAAGCTCAGCAG ACGACCTTCGAGCATTCC AG 600 
C AGCTGTTTICTG AAC ACCCTGrcCTTTGTGTGTCC GTGGTGTGCATCCCA 650 
G CAGACTAGTGGCCACCATC ACCATCACC ATTAA 684 

MDPSSHSSNMAMTQMKSDKIIIAHRGASGYLPEHTLESKA40 
LAF AQQADYLEQDLAMTKDGRL WIHDHFLDGLTDVAKKF 80 
P HRHRKDOR VYVIDFTLKJEJ QSLEMTTf NFETMAMHGPKAT 120 
LQDIVLHLEPQNEIPVDLLCHHQLSDSEEENDEIDEVNHQ 1 60 
HLPARRAEPQRHTMLCMCCKCEARJELVVESSADDLRAF Q 200 
QLFLNTLSFVCPWCASQQTSGHHHHHH.227 
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PILDEIADEYQGKLTVAKLNIDQNPGTAPKYGIRGIPTU. 80 
LFKNGEVAATKVGALSKGOLKEFLDANLA.1C9 
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ATGGATCCAAOCAGCCATTCATCAAATATGOCGAATACCCAAATGAAATC50 
AGACAAAATCATTATTGCTCACCCTtiGTCCTAGCGGTTATTTACCAGAGC 100 
AT ACG TT AG AATCT Aj\AGCACTTG CGTTTG CA CAAC AG G CTG ATT ATTT A 1 5 0 
GAGCAAGATTTAGCAATGACTAAGCATGCTCGTTTAGTcKJTTATTCACGA 200 
TCACrrTTT AG ATGGCTTG ACTG ATTjTTGCG AAAAAATTCCCACATCGTC 250 
ATCGTAAAGATGGCCGTTACTATCTCATCGACTTTACCTrAAAAGAAATT 300 
CAAAGTTTAGAAATGACAGAAAACTTTGAAACCATGGCCATGCATGGACC 350 
TAAGGCAACATTCCAAGACATTOTATTGCATTTAGAGCCCCAAAATGAAA 400 
TTCCC^TTGACCrrcrrAGGTCACCACK^TTAAGCGACTCAGAGGAAGAA4J0 
AACGATTJAAATAGATGGAGTTAATCATCAACATTTACCAGCCCGACGAGC 500 
CGAACCACAACCTCACACAATGTTGTGTATGTGTTGTAAGTGTGAAGCCA 550 
G AATTGAG CTAGTAGTAGAAAGCTC^GCAGACGACCTTCGAGCATTCCAG 600 
CAGCTGTTTCTGAACACCCTCTCCTTTGTGTCTCCGTGGTGTGCATLCCA 650 
GCAGACTACTGGCCACCATCACCATCACCATTAA 684 
£g : T418-+G 
G424-* C 

MDPSSHSSMMAKTQMKSDKJ11 AURGaSGYLPEHTLESKALAFAQQaDYL SO 
EQDLAMTKDGRLVV]HDHFLDGLTDVAKJCFPHWrRKI)GRVYV1DniJ<£J 100 
OSLEMTENFETMAMHGPKATLQDI VLHLEPQNEIPVDLLCHQQLSDSEEE 1 50 
NDEIDGVTJHOHtPARRAEPORHTMLCMCCKCEARJELVVESSADDLRAFO 200 
QLFLNTLSFVCT WCA SQQTSG HHHHHH-227 

S«Lfe>'=>'aE:M327-«ly(-C27-G).8lu29-Eln(-E29-Q)of E7 
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PROT.Pl/3-E6-Hia/H PV 18. g)5g?'J 

ATGGATCCAACCAGCCATrCATCAAATATGGCGAATACCCAAATGAAA.TC50 
AGACAAAATCATTArTGCTCACCCTtKiTOCTAGCGGTTATTTACCAGAGC 100 
ATACGTTAGAATCTAAAGCACTTGCGTTTGCACAACAGGCTOATTATTTA 1 50 
GAGCAAGATTTAG CAATGACTAAGGATGCTCGTTTAGTGGTTATTCACG A 200 
TCAC1 1 1 1 1 AGATGGCTTGACTG ATGTTGCGAAAAAATTCCC ACATCGTC 250 
ATCGTAAAGATGGCCGTrACTATGTCATCGACnTACCrTAAAAGAAATT 300 
CAAAGTTTAGAAATGACAGAAAACTTTGAAACCATGGCGCGCTTTGAGGA 350 
TCCAACACGGCGACCCTACAAGCTACCTCATCTGTGCACGGAACTGAACA 400 
CTTC ACTGCAAG AC ATAGAAATAACCTGTGTATATTGCAAGACAGTATTG 450 
GAACTTACAGAGGTATTTGAATTTGCATTTAAAGATTTATTTGTGGTGTA 500 
TAGAGACAGTATACCGCATGCTGCATGCCATAAATGTATAGAJ I I 1 1 ATT 550 
CTAGAATTAGAGAATTAAGACATTATTCAGACn'CTGTGTATGGAGACACA <O0 
TTCGAAAAACTAACTAACACTGGGTrATACAATTTATTAATAAGGTGCCT 650 
GCGGTGCCAGAAACCGTTGAATCCAGCAGAAAAACTTAGACACCTTAATG700 
A A A AACG ACG ATTTC AC A ACATAGCTGG GC ACTATAGAGGCCAGTG CC AT 750 
TCGTGCTGCAACCGAGCACGACAGGAACGACTCCAACGACGCACAGAAAC WO 
ACAAGTAACTAGTGGCCACCATCACCATCACCATTAA 83 7 

MDPSSHSSNMANTQMK.SDKJU AHRGASGYLPEHTLESKALAFAOQADYL 50 
EQDLAMTKDGiavvtHDmDGLTTJVAlUCFPHRHRJaXIRYYVlDFTLKEI 100 
QSLEMTENFETMA WFEDPTRAP YKLPDLCTELNTSLQDIEITCV YCKTVL 1 50 
ELTEVFEFAFKDLF VVYRDS1PHAACHKCIDFYSRJRELRHYSDSVYGDT 200 
LEKXTWGLYNLURCLRCQKPLNPAEKLRHLNEKKRFHNJAGHYRGQCH 230 
5CCNRA RQERLQRRRETOVTSGHHHHHH. 278 
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PROT.Pl/3-E6-E7-Hla/H P V 16. CORE] 

ATGG ATCC AAGCAG CC ATTC ATC AAAT ATGGCG AATAC CCAAATG AAATC 50 
AG A C AAAATC ATTATTOCTCACOGTGGTGCTAGCOGTT ATTTA CC AC AGC I M 
ATACGTTAGAATCTAAAGCACrrTGCCTTTCKACAACAGGCTtjATTATTTA 150 
G AC C AAGATTT A QCAATC ACTAA GGATGGTCGTTT A GTGGTTATTCACG A 200 
TCACTTTI7AGATGGCTTOACTG ATGTTGCGAAAAAATTCCC ACATCGTC 250 
ATCGTAA AG ATGGCC GTTACTATGTCATCG A CTTTACCTTAAA AO AAA TT 300 
C A AACTTT AG AAATGA C A GAAAACTTTG AAACC ATGGCGCGCTTTG A GG A 350 
TCC AAC ACGG CG ACC CTAC AAGCTACCTGA TCTGTGC ACGGAACTGAA C A 400 
CTTC AC TGC AAG AC ATAG AAAT AACCTGTGTATATTGCAA QACAGTATTG 4 JO 
G A A CTTAC AG AG GT ATTTG A ATTTGC ATTTAAAG ATTTATTTCTGGTGTA SOO 
T AG AG A CAGT AT ACCGC ATGCTG C ATCCCATAAATGTAT AG ATTTTTATT J 50 
CTAGAATTAGAGAATTAACACA7TATTCACACTCTGTCTATGGaGaCaCA6O0 
TTGGAAAAACTAACTAACACTGGGTTATACA^TTTATTAATAAGGTGCCT €50 

t 

G CGGTGCCAO AAACCGTTG AATC C AGCAGAAAAACTTAGACACCTTAATG 700 
A AAA ACGAC G ATTTC A C AACATA GCTGGGC ACTaTaG AGGCC AGTGCCAT 750 
TCCTTGCTGCAACCGAGCACGACAGGAACGACTCCAACGACGCAGAGAAAC bod 
A C AAGT AATOC ATGG ACC T A AOG C AA CA TTGCAA G ACATTGT ATTOCATT BJ0 
T AG AGC CCCA A AATG AAATTCCO GTTG ACCTTCT ATOTC ACG AO C AATTA * 00 
A GC G A CTCA □ AGG AAG AAA AC GATG AAATAG AT3G ACTTAATC ATC AAC A 95 0 
TTT ACC AGCCCGACG AGCCG AAC C AC AACGTC ACAC AATGTTGTGTATGT 1 000 
G TTGT A AGTGTG A AG CC AG A ATTG AGCI AGT AGTA G AAAGCTC A OCAG AC (050 
G AC CTTC G AG C ATTCC AG C AGCTGTTTCTG AAC AC CCTGTCCTTTG TGTG MM 
TCCGTGG TGTGC ATC CCAGCAGACTAG TGGCC ACCATC ACC ATC ACC ATT 1 150 
AA 152 

MDPSSHS SN MANTQM KSDK1 1 1 AH RG ASG Y LPEKTL ES tALAF AQQ AD Y L 50 
EQDLAMTKDGRL VYJ1 1DHFL DCLTD V AKKfTKRHRKDG R YYVIDFTLKEI 100 
QSLEMTENFFTMARreDPTWlPYKXHJLr^ 150 
£LTE^FAF1U?1JWYRDSIPKAACHKC1D1^SIUR^JIHYSDSVYGDT JW 
LEKJLTNTG L YN LL1RCLRCQ KF LNPA BKIRHLNEKRAF HN1 AGHYRG QCH 150 
SCC^U^RQE^QRJUl^^QVMHGPlUkT^J3DIVLHLE?Q>raPVDUXHEQL 300 
SDSEEENDEIDGVNHQHLP ARRAEPQRHTMLCMCOtCEAIUELWES SAD 350 
DLRAFQQ LFLNTLSF V'CPWCASQQTSGHHHHHH . 383 
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